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1 Executive Summary 
In SYNAPSES, we present a vision of how pre-service and in-service programs on teaching for 
Sustainability Citizenship (SC) could be interrelated and enriched to develop a joint offering with a 
significant European dimension. SC has excellent potential for cultivating change agents who not only 
envision but also enact solutions to climate change. Teaching for SC can stimulate and lead to action-
including decreasing consumption and demand, developing sustainable food and energy sources, 
exploring nature-based solutions for the current challenges, using school buildings as teaching tools, 
and greening schoolyards. In arguing for a paradigm shift in how we view education, the SYNAPSES 
Academy could demonstrate how our education systems can create new levels of awareness and work 
toward a sustainable future. The impact of teachers will increase the standards for environmental 
education, sustainability and combating climate change. SYNAPSES is setting up the Erasmus+ Teacher 
Training Academy on Teaching for SC to ensure and safeguard the long-term impact of the proposed 
activities. A series of training activities (at local, regional, national, and international levels) will help 
teachers to design the most effective and engaging lessons that use innovative forms of instruction 
(inquiry-based, project-based, challenge-based) and tools (e.g., access to rich scientific data archives 
and resources, virtual and remote experimentations, animations) in their classrooms. More generally, 
teachers will change their thinking about their students’ learning of and about the environment, 
science and technology. This will be expanded by concurrently offering opportunities for mobilities, 
such as study visits, job shadowing opportunities, meetings, conferences, and competitions to enable 
the Academy to become a forum for the exchange of knowledge. This information hub will support, 
develop and promote teaching for SC. A systematic accreditation mechanism will be designed in the 
framework of the project. 
 
The main objectiv1e of Work Package 1 is the development of standard-based approach to teaching 
for sustainability citizenship that outlines instructional models to help teachers organise their 
instruction more effectively. The decision underlying the principles that should govern the proposed 
standardized approach are based on the concepts and the theoretical approaches deriving from recent 
educational research in the field of environmental education. The project proposes standards for initial 
(pre-service) and in-service teacher training programs which aim to introduce the key features of 
Sustainability Citizenship in the curricula. The proposed approach will instill a deep understanding of 
content, effective teaching methods, teach prospective teacher’s ways to motivate young minds, 
especially with the appropriate use of technology, and will help to guide students in active and 
extended sustainability education.  
 
The SYNAPSES framework emphasises continuous assessment of student understanding, supporting 
the development of a cooperative classroom community, promoting shared responsibility and respect 
and enabling teachers from different disciplines to work together to enhance the aims of the school 
curriculum. The project team provide a pathway towards the generation of a common profile of the 
teacher who effectively introduces the key features of sustainability citizenship in their classrooms (the 
“practitioner of sustainability citizenship”), as an important step towards the development of 
strategies and programs that will support teaching for SC.  
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2 Introduction 

2.1 SYNAPSES Academy 
SYNAPSES is born out of the current political climate formed by the European Green Deal and the 2030 
Agenda for Sustainable Development and is in line with the ERASMUS+ Teachers Academies Action 
ambition.  We present our vision (along with a pathway to bring it into practice) on how pre-service 
and in-service programs on teaching for sustainability citizenship, could be interrelated and enriched 
to develop a joint offering with significant European dimension. Sustainability Citizenship (Roczen et 
al., 2014) has great potential for cultivating agents of change who not only envision, but also enact 
solutions to climate change. Teaching for Sustainability Citizenship can stimulate and lead to action-
including decreasing consumption and demand, developing sustainable food and energy sources, 
exploring nature-based solutions for the current challenges, using school buildings as teaching tools, 
and the greening of schoolyards.  In arguing for a paradigm shift in the way we view education; the 
SYNAPSES Academy could demonstrate how our education systems can create new levels of awareness 
and work towards a sustainable future. 
 
SYNAPSES is setting-up the Erasmus+ School Heads and Teacher Training Academy on Teaching for 
Sustainability Citizenship to ensure and safeguard the long-term impact of the proposed activities. The 
Academy’s main goal is to expand pre- and in-service teacher training opportunities, under a common 
standard-based framework (see Figure 1). By introducing the concept of Learning Ecologies (the overall 
SYNAPSES Concept is presented in Chapter 5), the SYNAPSES Academy plans to design and set-up a 
strong training ecosystem. In such an ecosystem each piece is interconnected (with synapses) thanks 
to the common standard-based framework that is proposed: formal and informal training 
opportunities, short term and long-term courses, self-paced activities, social learning and mentoring 
opportunities and involvement in virtual events or practical workshops with physical presence, 
participation in communities of practice, participation in conferences and seminars, job shadowing 
activities in other schools, participation in short term summer or winter schools. 
 

 
Figure 1: The SYNAPSES Academy Joint Learning Offer to teachers will include a variety of activities 
designed to help them to navigate the trials and tribulations of training and help them forge their own 
path forward towards professional development. A standard-based framework will provide the links 
(synapses) between the different parts of the training ecosystem. 
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A series of training activities (at local, regional, national and international level) will be organised to 
help teachers design the most effective and engaging lessons that will make use of innovative forms of 
instruction (inquiry-based, project-based, game-based) and tools (e.g., access to rich scientific data 
archives, virtual and remote experimentations, animations) in their classrooms. More broadly it will 
help teachers to think differently about their students’ learning of and about the environment, science 
and technology.  
 
This will be expanded by concurrently offering mobility opportunities, such as study visits, job 
shadowing opportunities, meetings, conferences, contests and competitions with the goal of enabling 
the Academy to become a forum for exchange of knowledge, and an information hub which will 
support; 
 
• the development and enrichment of educational activities or events that focus on environmental 

education, but also innovative and effective forms of instructions (inquiry and challenge-based 
learning) and other learning strategies for subjects related to sustainability, climate change and 
environmental education. 

• the integration and coordination of educational activities between all stakeholder groups across 
different disciplines, regions and cultures. 

• the development of programs, events, activities, and organizations that promote and provide 
methods and tools for environmental education to collect and identify best-practices and outcomes. 

• the promotion of the scientific community and entities interested in environmental educational 
activities. 

 
SYNAPSES Academy will also offer guidelines and tools for the effective organisation of training and the 
delivery of effective school heads and teachers training programmes. By offering teachers a large 
repertoire of training activities, tools, guidelines and other supports, along with a detailed competence 
framework for their effective introduction in the school practice, the Academy will professionalize and 
thus empower teachers not only to change their teaching practice and introduce contemporary 
environmental issues in their lessons, but also to propose and initiate the necessary changes in their 
schools, to allow for a more seamless introduction of innovations.  
 
SYNAPSES will strengthen the teaching profession, by raising the standards of Environmental Education, 
Sustainability and Fighting Climate Change in pre-service and in-service training. It will offer and 
facilitate the learning about new innovative approaches to teaching. It will provide a framework for 
implementing teacher training, combining the strengths of seminar workshops with the possibilities of 
mobility throughout Europe, bringing teachers in contact with each other to facilitate an enhanced 
exchange of experience, ideas and knowledge about activities and opportunities for teaching 
environmental education in schools throughout Europe. 

 

2.2 Structure of the Document 
The document is organised in six chapters (apart from the executive summary (Chapter 1) and the 
introduction (Chapter 2).  Chapter 3 presents an extensive review of the literature on sustainability 
citizenship to describe the essential features/indicators of SC and provide important stepping stones 
towards socio-ecological transition in the young generation. The review focuses both on theoretical 
and practical approaches. It includes results from scientific articles and international reports of central 
committees that dealt with the issue of citizenry all over the world. The team describes in detail the 
interconnections of SC and the Key Competences of Lifelong Learning. 
 
With the aim of further understanding the potential implications for education in Europe, in the light 
of the ambitions of the European Green Deal and other policies fostering transitions towards 
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sustainability, Chapter 4 analyses the Drivers of Change influencing Europe’s Environment and 
Sustainability. It will present a synthesis of global and European megatrends with illustrations of key 
emerging trends, wild cards and uncertainties, aimed at informing on-going, emerging and potential 
future developments, as well as raising awareness and contributing to the dissemination of 
anticipatory thinking. This work aims to contribute to the understanding of potential changes relevant 
to Europe's environment and sustainability and to provide insights regarding possible future scenarios 
and implications, so to better inform the SYNAPSES framework and the policy recommendations (later 
in the life cycle of the project) in anticipating issues, managing risks and chasing opportunities. The 
Project team explores how the current Megatrends – powerful, transformative forces that could 
change the global economy, business and society – could affect the development of sustainable 
citizenship. Climate change, demography, urbanization, economic growth, energy consumption, 
connectivity and geopolitics are among the most prevailing mega-trends that are explored in this task. 
The team will explore ways that the project approach could take advantage of existing megatrends to 
facilitate SYNAPSES developments. 
 
Chapter 5 defines the context of implementation that could lead to the development of SC. Concern 
about the lack of effectiveness of environmental education in instilling an understanding of the 
human's role within ecosystems has led us to an exploration of the relationship of learning and 
education to the larger social-ecological systems in which they are embedded. The project team 
describes the role of the out-of-school learning experiences which are more common in people's lives, 
to facilitate stronger links and connections between the different learning settings and actors, that 
commonly are in the position to facilitate a “deeper learning” in environmental issues in formal 
education in combination with activities and partners outside the classroom. There is a unique 
opportunity to bridge the gap between the two worlds by developing an appropriate catalyzing 
process: A connected learning ecosystem where young people may encounter a wide range of learning 
experiences and be supported by adults, scientists and policy experts, as well as peers in ways that 
could lead to future opportunities in personal, academic, professional, and civic realms. We draw from 
socio-cultural learning theory and from frameworks developed by long-term ecological research, 
hierarchy theory, and social ecological systems resilience to suggest a “Green Learning Ecology”. In so 
doing, we hope to open new practices that consider possibilities for environmental education to act in 
consort with other initiatives, such as local stewardship efforts, to foster social capital, ecosystem 
services, and other attributes of resilient social-ecological systems. To achieve this a whole-school 
approach must be in place. The characteristics of the approach are described in detail. The changing 
role of school heads and teachers is projected into the future. The profile of the school heads and 
teachers is described in order to offer the reference point for the development of the Training 
Framework that is described in the following Chapter. 
 

Chapter 6 is the key chapter of the document as it describes the SYNAPSES Training Framework. 
Focusing on the key features of SC, the context of implementation, the content to be used and the 
changing role of school heads and teachers, this chapter presents a long series of training programmes 
and resources that have proven to promote the development of SC. Several selection criteria have 
been developed to facilitate the final selection and the integration of these resources into the 
SYNAPSES Training Framework. The key axes for the development of the SYNAPSES Academy are 
presented: a) Methods for engaging and motivating teachers, b) Methods for assisting the behavioral 
change of teachers, c) Provision of exemplary pre- and in-service training programmes, d) The 
development of a wide Community of Practice and  e) The Development of an Accreditation Scheme 
of Sustainability Citizenship. 
 
Chapter 7 defines the key strategies the project team must follow to assess SC through the 
implementation of the selected activities. The evaluation of the framework will be carried out by 
assessing the impact that the selected activities will have on the students. However, there is always 
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the risk that the learning outcome will depend on the quality of the content and the effectiveness of 
the teacher. For this reason, this chapter presents systematic guidelines for the teachers who will 
implement the proposed activities in the framework of their training. The strategies describe the 
process for the data collection and the process teachers must follow during the implementation. 
 
Chapter 8 concludes the deliverable and describes how the outcomes of the current work could be 
used to inform the work in other WPs.  
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3 Key Features of Sustainability Citizenship  

3.1 Building Sustainability Competences 
To address climate change and achieve the transition to a greener and fairer economy and society it is 
crucial for everybody to strengthen and develop competences and skills that help us live, work and act 
more sustainably.  To support the development and assessment of knowledge, skills and attitudes for 
sustainability, the Commission published GreenComp (European Commission. Joint Research Centre., 
2022), the European competence framework on sustainability in January 2022. This framework, which 
has been translated into all official EU languages, is a general reference model. It does not target any 
particular level of education; rather, policy makers and practitioners can use it and adapt it to their 
contexts and needs in education and training programmes. Over the last two decades, EU Member 
States have increasingly adopted competence-based approaches to education. GreenComp fits well 
into this development as the definition of sustainability competences is based on the 2018 Council 
Recommendation on key competences for lifelong learning (Council Recommendation of 22 May 2018 
on Key Competences for Lifelong Learning, 2018) which identifies competences as a combination of 
knowledge, skills and attitudes and which has been a reference document for education ministries 
across the EU.   
 
In April 2023, the Commission launched a community of practice for ministries, schools and research 
and training bodies, including many who are active in Erasmus+ and Horizon Europe projects, using the 
new GreenComp framework on sustainability competences. The community of practice provides a 
forum for exchange, networking and collaboration for those stakeholders and is open for interested 
users to join. Large-scale Policy experimentations should support education stakeholders and 
institutions to strengthen sustainability competence development and foster its systemic integration 
into education and training by building on the GreenComp framework.  Embedding sustainability into 
a competence-based education can help learners foster a sustainability mindset based on the 
knowledge, skills and attitudes to think, plan and act with empathy, responsibility, and care for our 
planet. 
 
The operation of the SYNAPSES Academy is grounded on the concept of sustainability citizenship. 
Climate change sustainability citizenship skills include the ability to recognize the environmental, 
social, and economic dimensions of climate change, the ability to connect local actions and initiatives 
to global processes, and the capacity to move from analysis to systematic action on climate change. In 
this section we describe the concept of Sustainability Citizenship that is rooted to long term research 
in the field.  
 

3.2 Sustainability Citizenship 
Sustainability citizenship is a concept that integrates the principles of sustainability into the roles, 
responsibilities, and rights of citizens. It is a form of citizenship that acknowledges the importance of 
balancing economic, social, and environmental aspects to ensure a sustainable future for all. 
Sustainability citizenship involves practices that contributes to the welfare of the environment and 
society, such as sustainable purchasing, reduced consumption, and green mobility. These practices are 
adjusted to citizens' capabilities and are connected to engaged citizenship norms with the intention of 
advancing social-ecological change. However, it should be noted in passing that some practices can be 
limited by factors such as social class and age (Zorell & Yang, 2019). 

Sustainability citizenship differs from conventional forms of citizenship in that it encompasses a 
broader range of responsibilities and actions, including those that address past and current injustices 
and worldwide responsibilities. While self-interest often dominates, there is a growing recognition of 
the need for non-reciprocal or other-regarding concerns (Micheletti & Stolle, 2012). 
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The concept is also closely related to ecological citizenship, which is a crucial concept in green political 
theory. Ecological citizenship aims to establish a new understanding of citizenship that is rooted in the 
environment and promotes sustainability beyond national boundaries, thus adopting a form of 
cosmopolitanism (Valencia Sáiz et al., 2010). SYNAPSIS Academy adopts Sustainability Citizenship as its 
working definition since it captures the more fundamental, more encompassing and active aspects of 
behavioural change towards more sustainable behaviour. In our view, Sustainability Citizenship 
critically resides on people's dedication and their self-determined motivation to protect the 
environment. People's self-determined sustainability motivation is durable against the test of time (see 
Kaiser et al., 2014), and relevant for people's lifestyles, visible for instance in their electricity 
consumption (see Figure 2 Arnold et al., 2018 - indicated by the double-headed arrow between 
environmental attitude and sustainable lifestyle). Based on their research, Kaiser and colleagues have 
come to conceptualize people’s self-determined motivation or dedication to environmental protection 
as environmental attitude (see, e.g., (Byrka et al., 2010; Hartig et al., 2007; Kaiser et al., 2007, 2013). 

As expected, people’s environmental attitude discloses itself in the persistence with which people 
engage in energy-saving (see Henn et al., 2019), which shows in the attitude-moderated effect of 
behaviour on the resources consumed (the dashed red arrow on the black arrow in Figure 2).  

Together with the costs of a specific behaviour (due to effort, distance, inconvenience, fees, lack of 
infrastructure, social constraints etc.), people's environmental attitude (their self-determined 
motivation to protect the environment) controls specific protective behaviours. This becomes 
apparent in the compensatory efficacy of environmental attitude and behavioural costs when they 
both account for individual behaviour in Figure 2 (solid black arrows: for evidence, see, e.g., (Byrka et 
al., 2017; Kaiser et al., 2020; Kaiser & Byrka, 2011, 2015; Taube et al., 2018; Taube & Vetter, 2019). 
Behavioural costs derive from the cultural and social context (i.e., the boundary conditions) in which 
people act, and they are behaviour-specific (e.g., (Kaiser & Biel, 2000; Kaiser & Keller, 2001; Scheuthle 
et al., 2005). As such, within the limits of a specific sociocultural context (e.g., Germany), behavioural 
costs constitute more or less universal “situational thresholds” for engagement (Campbell, 1963). 
According to Campbell, costs must be counterbalanced by an actor’s personal attitude (for 
experimental evidence, see Kaiser & Lange, 2021). 

 

Figure 2: Proposed Standard-
Based Framework. Solid lines 
reflect evidence-based relations; 
double headed arrows stand for 
correlations; single headed arrows 
for directed relations; dashed lines 
represent likely or presumed 
relations; ovals symbolise latent, 
not directly observable concepts; 
rectangles stand for manifest, 
directly observable concepts. 

Not surprisingly, sustainable citizens generally behave in less resource consumptive and environmental 
protective ways in their everyday lives (see, e.g., Kaiser, 1998; Kaiser & Wilson, 2004 : indicated by the 
black arrow between environmental attitude and individual behaviour in Figure 2). Because of their 
raised dedication to protect the environment, sustainable citizens not only vote for representatives 
with a known environmental protection record, recycle cardboard regularly, and avoid foods that are 
particularly environmentally harmful (e.g., meat), they also refrain from flying and from owning a car 
(e.g., (Byrka et al., 2010; Henn et al., 2020; Kaiser et al., 2013), and they seize environmental protection-
related learning opportunities. Consequently, we find sustainable citizens to know more about the 
processes within ecosystems (system knowledge), the things that can be done to protect the 



 

12 

environment (action-related knowledge), and about the protective benefits of specific protective 
behaviours (effectiveness knowledge: see Frick et al., 2004; Kaiser & Frick, 2002; Roczen et al., 2014: 
double-headed arrow between environmental attitude and knowledge in Figure 2).  
 
Accordingly, we must suspect a similar attitude-moderated persistence effect of learning (i.e., the 
specific behaviour) on the what people know (the dashed red arrow on the red arrow in Figure 2) as 
was found on people’s engagement in energy-saving (Henn et al., 2019). 

 

Figure 3: Competence model by 
Kaiser, Bogner, and Rozcen (see 
Kaiser et al., 2008; Roczen et al., 
2014) 

 

 

 

 

 

 

The proposed competence framework in Figure 2 originates in the environmental competence model 
by Roczen et al. (2014) shown in Figure 3. In contrast to their work, we treat environmental knowledge 
as a single intellectual attainment consisting of the three more or less closely related facets system-, 
action-related and effectiveness knowledge. Concordant with their suggestion, we also regard people’s 
appreciation for nature (i.e., attitude towards nature) as a promising experience to instigate people’s 
environmental attitude (their dedication for environmental protection: see, e.g., (Kaiser et al., 2013, 
2014). The attitude towards nature or appreciation of nature is conceptualized as a positive attitude 
towards nature (Kibbe et al., 2017). Within the concept of environmental attitudes, it represents one 
of the two opposite poles of utilization. While an exploitative usage of nature is on the one end of the 
utilization spectrum, an appreciative usage of nature is the counter to this and on the other end of the 
spectrum (Kibbe et al. 2017). Hence, this appreciative component of utilization includes the sustainable 
and conscious use of nature e.g., for recreational reasons, inspiration and connection with nature 
causing minimal or no exploitation of the natural resources (Kaiser et al., 2014; Kibbe et al., 2017). Even 
though appreciation of nature includes self-interest and is based on personal benefits (Kaiser et al., 
2013), it is expected to favour environmental protection and pro-environmental behaviour  (Kibbe et 
al. 2014).  
 
Therefore, the concept of appreciation keeps track of the enjoyable utilization of nature by measuring 
self-reported past behaviour (Kaiser et al., 2014; Kibbe et al., 2017). The interaction of the appreciation 
of nature with other variables in connection with education sciences is highly relevant. Bogner (2018) 
and Raab et al. (2018) reported a positive association to preservation of nature indicating that people 
who appreciate nature have a preservative attitude. Between appreciation and utilization, no 
relationship was detected (Raab et al., 2018). Similarly, even though measured in different ways, this 
attitude variable has repeatedly been found to interact with ecological behaviour (Clayton, 2003; Mayer 
& Frantz, 2004) and serve as the basis for a more self-interested motivation for environmental 
protection (Hartig et al., 2007). 
 
As this first basic model secures the principal foundation, the empirical formulation of the lifelong 
learning competence framework requires many more input variable to fine-tune any assessment 
approach. Lifelong learning requires people not only to be able but also motivated to learn about and 
engage in environmental protection throughout the various stages of their personal lives in a 



 

13 

continuousand active way. Fascination for science in general and fascination for biology in particular, 
engagement with science, creativity and digital competences play an important role in the overall 
framework: 
 
Fascination for science: Fascination for science conceptually is rooting in the Campbell paradigm 
(Kaiser & Wilson, 2019). As a new variation of the tripartite model of attitudes (Rosenberg et al., 1960), 
the Campbell paradigm proposes an attitude based on three dimensions: an affective, a cognitive and 
a behavioural component. The affective dimension is characterised by positive feelings and emotions 
towards a subject area, here science in general or specific scientific fields (Otto et al., 2020). The 
learning topic "aquatic ecosystems", for example, is supposed to trigger positive emotional reactions 
in a person who is fascinated with biology and who would enjoy learning more about marine wildlife. 
The cognitive component is reflected in the willingness to solve even complex scientific problems as 
well as to develop necessary skills, knowledge, and competences. The behavioural dimension manifests 
itself in the repeated and voluntary exercise of extra-curricular activities and experiences. For example, 
students fascinated with biology will frequently watch TV documentaries about animal behaviour or 
observe garden birds.   
 
Engagement with science: Ideas of engagement with science are comparable to school engagement 
theory (Fredricks et al., 2004). Emotional engagement with science is supposed to be reflected in 
students' positive feelings and attitudes towards science and emotional reactions connected with 
scientific topics. This affective dimension of fascination can be expected to reflect in the enjoyment of 
learning scientific contents. Cognitive engagement can be defined as "thoughtfulness and willingness 
to exert the effort necessary to comprehend complex [scientific] ideas and master difficult [science] 
skills" (Fredricks et al., 2004). Thus, cognitively engaged learners are perceived as willing to gain new 
and deeper insights into scientific topics, and they appreciate the opportunity to deepen their scientific 
knowledge. Additionally, cognitive engagement becomes obvious when a learner expresses the 
importance of science and scientific knowledge. Behavioural engagement as the third dimension 
"draws on the idea of participation" (Fredricks, et al., 2004). It is characterised by the performance of 
voluntary, extra-curricular activities and experiences relating to science, for example, reading science 
magazines or watching TV documentaries on scientific issues.  
 
Creativity: Creativity seems to be one of the most difficult psychological constructs to explain (Corazza, 
2016). It is easier to notice creativity and its effect when absent, for example, in unimaginative attempts 
at problem-solving. Because the more complex the problem becomes, the more creativity is needed. 
An increasing degree of environmental degradation and climate change with the ineffective policy so 
far prioritise individualisation of responsibility. Consumers need to develop sustainable consumption 
to contribute to sustainable development. Sustain living may require entirely new approaches and ways 
of living. However, since sustain behaviour has no traditional solutions, in addition to the broad social 
recognition of such behaviour, creative problem-solving skills of exceptional complexity and creativity 
is needed. It can be observed that people feel socially encouraged to participate creatively in problem-
solving in appropriate communities (Polynczuk-Alenius, 2015). In the context of a globalised society 
with massive climate degradation, creativity has been identified as a key skill for the 21st century 
(Wagner, 2010). However, the school environment has been accused of neglecting this part of 
education: school seems to discourage children in furthering creativity, although school could also 
promote creativity (Barbot et al., 2015). Since gender differences in creativity are found only in some 
cultures (e.g., Matud et al., 2007; SHEN et al., 2015), school education seems to have a decisive 
influence (Csikszentmihalyi, 2000). Creativity is supposed to keep a balance between fear and 
boredom, which may explain the evolutionary advantage of creativity (Csikszentmihalyi, 2000): When 
people face a new problem, they experiment with solutions, maintaining the balance between 
mindfulness and risk in order to survive. With this evolutionary background in mind, it becomes evident 
that the archetype of human creativity is the problem-solving ability that needs safety for its unfolding. 
For creativity, attitude is regarded as essential. Both the creative person and his/her social environment 
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need a great deal of openness to the process of generating ideas. Creativity needs a  safe environment 
offering space for self-regulation and self-responsibility to support self-efficacy, whereas these as part 
of a competence promoting learning environment are well known to foster learning (Conradty & 
Bogner, 2016; Franklin et al., 2015; Sadeh & Zion, 2009; Schmid & Bogner, 2015).  
 
Digital competence: Digital competence is certainly another channel which needs consideration and 
inclusion. As "digital natives" (DN) are defined as people who were raised during the cyber age (Prensky, 
2001), Prensky suggests an upbringing with digital elements in everyday life shaped our current 
generation in how to learn, work, communicate and interact with others. However, researchers like 
(Støle, 2018) point out that we are using digital methods in schools already, yet never assessed 
whether students are equipped with the necessary skills to use them properly. Florjančič & Wiechetek, 
(2019) add that passively learning 21st century skills is insufficient to successfully reach skill levels 
necessary to compete in the international job market. When teaching methods only consider non-
digital natives and their learning processes, it seems inevitable that DNs cannot fully use their full 
learning capabilities. Therefore, Bagur-Femenías et al. (2020) recommended acknowledging digital 
nativity when teaching environmental issues. Brudermann et al. (2019) suggest that sustainability 
citizenship is the basis for young, ambitious students to be successful in an increasingly international 
job market. By implication, teachers must assess digital skills before they implement digital teaching 
methods into their syllabus. In the context of technology, sustainability citizenship is seen as an 
important concept in cultivating political sensitivity to technology. It engages with the displacement of 
power through contestation, suggesting that technological citizenship is essentially sustainability 
citizenship (Valkenburg & Calvert, 2012). 
 
Social competence: Children learn active and responsible citizenship through opportunities to practise 
it – but this requires formal channels to incorporate children into school- and community-based 
programmes for evaluating, planning and caring for local environments (Chawla, 2002). 
 
In summary, Sustainability citizenship is a multi-faceted concept that encompasses a range of 
competences along with practices and responsibilities aimed at promoting a sustainable future. It is a 
dynamic and evolving form of citizenship that is becoming increasingly relevant in the face of global 
environmental challenges. Table 1 summarises the overall Sustainability Citizenship Framework of 
competences. 

 

3.3 Education for Sustainable Development: A Pathway to Sustainability 
Citizenship 

Education for Sustainable Development (ESD) is a transformative and holistic approach that plays a 
pivotal role in cultivating sustainability citizenship. It serves as a comprehensive educational 
framework, equipping learners with the knowledge, skills, attitudes, and values essential for shaping a 
sustainable future. ESD emphasises critical competences such as critical thinking, systems thinking, and 
participatory decision-making, all of which are integral for individuals to function effectively as 
members of both their local communities and the global society. The interconnection between ESD and 
sustainability citizenship is well-documented in the literature. For instance, the UN Decade for ESD has 
been pivotal in shaping science education to develop responsible citizens who promote sustainable 
development.  



 

 

Table 1. Sustainability Citizenship Competences 
Cognitive Domain (Ways of Thinking) Intrapersonal Domain (Tools for Working and Living 

in the World): 
Interpersonal Domain (Ways of Working and Living in the World): 

• Environmental Literacy: Understanding environmental issues and their 
complexities. 

• Ethical and Values-Based Decision-Making: 
Making decisions based on sustainability 
principles. 

• Civic Engagement: Participating in community and civic 
sustainability activities. 

Citizens need to have a fundamental understanding of environmental 
issues, including knowledge about ecosystems, resource conservation, 
pollution, climate change, and biodiversity. This knowledge helps 
individuals make informed decisions and take actions that reduce their 
environmental impact. 

Sustainable citizens should base their decisions and 
actions on ethical principles, including respect for 
the environment, social justice, and responsible 
consumption. Ethical behaviour is at the core of 
sustainability. 

Sustainability citizenship often involves active participation in civic 
and community activities related to sustainability. Citizens should 
be willing to engage in local and national initiatives, advocate for 
policy changes, and collaborate with others to address 
sustainability challenges. 

• Critical Thinking: Evaluating sustainability challenges and solutions. • Resilience and Adaptability: Adapting to evolving 
sustainability challenges. 

• Communication Skills: Effectively conveying sustainability 
concepts. 

Critical thinking skills are essential for evaluating complex sustainability 
challenges and potential solutions. Citizens should be able to analyse 
information critically, consider various perspectives, and make evidence-
based decisions. 

Sustainability challenges can be complex and 
evolving. Citizens should be adaptable and resilient, 
willing to learn, adjust, and persist in the face of 
obstacles and setbacks. 

Effective communication is crucial for sustainability citizenship. 
Citizens should be able to articulate their views on sustainability 
issues and engage in constructive dialogues with others. They 
should also be able to communicate with policymakers, the media, 
and the broader public. 

• Systems Thinking: Understanding the interconnectedness of systems. • Lifelong Learning: Continuously updating 
knowledge and skills in sustainability. 

• Cultural Competence: Appreciating diverse cultural perspectives 
in sustainability. 

Citizens need to understand the interconnectedness of environmental, 
social, and economic systems. This systemic perspective allows them to 
recognize the far-reaching consequences of their choices and actions. 

Sustainable citizens should embrace a mindset of 
lifelong learning, recognizing the need to stay 
informed about new sustainability developments 
and strategies. 

Citizens should appreciate and respect diverse cultural 
perspectives, as sustainability is a global concern. Cultural 
competence helps individuals collaborate across boundaries and 
understand the cultural dimensions of sustainability. 

• Sustainability Literacy: Interpreting sustainability-related information.  • Advocacy and Leadership: Leading sustainability initiatives and 
advocating for change. 

Citizens should be able to read and interpret sustainability-related 
information, such as scientific reports, policy documents, and 
sustainability indicators. This literacy helps them stay informed and make 
data-driven decisions. 

 Sustainable citizens may need advocacy and leadership skills to 
champion sustainability initiatives and influence positive change in 
their communities and beyond. 

• Global Awareness: Recognizing the global context of sustainability 
issues. 

 • Community and Collective Action: Collaborating with others on 
sustainability efforts. 

While focusing on local sustainability efforts, citizens should also recognize 
their role in addressing global sustainability issues, such as climate 
change, biodiversity loss, and social inequalities. 

 Citizens should be open to working collaboratively with others to 
address sustainability challenges. This involves participating in 
community-based initiatives, joining organisations, and supporting 
collective actions. 

• Foresight: Anticipating future scenarios and consequences.   

The ability to anticipate and critically evaluate potential consequences of 
actions, to apply this foresight in planning and decision-making processes 
and to plan for alternative future scenarios. 

  



 

 

 
The connection between ESD and sustainability citizenship is deeply rooted in the need to educate 
responsible citizens who understand the complexities of environmental, economic, and social systems. 
This is achieved through a multi-faceted educational pathway. Firstly, it involves imparting a 
comprehensive understanding of complex sustainability challenges and fostering a deep knowledge 
base that is crucial for informed citizenship. Secondly, skills development is emphasised, promoting 
critical analysis, problem-solving, and systems thinking, which are vital for evaluating and contributing 
to sustainable practices. Thirdly, ESD nurtures values and attitudes supportive of sustainable 
development, including a commitment to equitable practices and a sense of responsibility towards 
both the environment and future generations. 
 
Moreover, ESD stresses the importance of active participation and engagement in sustainable practices, 
advocating for involvement in shaping a sustainable society through local initiatives, political activism, 
or global movements. It seeks to empower individuals as agents of change, nurturing their ability to 
initiate and support sustainability efforts. The interdisciplinary nature of ESD, which draws on various 
subjects and perspectives, facilitates a comprehensive understanding of sustainability, promoting 
holistic thinking crucial for sustainability citizenship. ESD also encourages learners to understand and 
connect global issues with local actions, recognising their role in addressing global challenges. 
 
By integrating these principles into educational curricula and pedagogies, ESD not only educates but 
also empowers learners to become proactive agents of change, embodying the principles of 
sustainability citizenship. This approach fosters a generation of individuals who are not only well-
informed and skilled but also motivated to actively participate in the creation of a sustainable society. 
ESD, therefore, represents not just an academic endeavour but a platform for nurturing sustainable 
citizens ready to lead and support the transition towards a more sustainable world. 
 
ESD provides a framework for education that aims to equip learners with the knowledge, skills, 
attitudes, and values necessary to shape a sustainable future. This framework emphasises the 
development of competences such as critical thinking, systems thinking, and participatory decision-
making, which are essential for sustainability citizenship. Sustainability citizenship refers to the role of 
individuals as members of a community and a global society, where they actively engage in practices 
that contribute to the sustainability of the environment, economy, and society. 
 
The link between ESD and sustainability citizenship is supported by extensive research that highlights 
the influential role of education in promoting a society dedicated to sustainability. The UN Decade for 
ESD has been pivotal in redefining science education, aiming to cultivate responsible citizens who are 
well-versed in the societal and professional implications of science. This redefinition is essential not 
only for career guidance in science and engineering but also for instilling a comprehensive 
understanding of science's role in society. 
 
The reorientation of teacher education is identified as a critical factor for the success of ESD. It is 
essential that educators are equipped to highlight the salient issues of sustainable development, such 
as systems thinking and citizen participation, to effectively nurture the next generation of responsible 
citizens (T. Ferguson et al., 2021). Moreover, ESD is characterized by the mastery of skills that are 
fundamental to sustainable development. These skills include, but are not limited to, foresight, critical 
thinking, systemic thinking, partnership building, and active involvement in decision-making processes 
(Zhang et al., 2021). 
 
A significant educational transformation is necessary to advance science-based citizenship education 
that promotes sustainable development. Such an education encourages students to become agents of 
change, capable of transforming their local environments while maintaining a global perspective on 
environmental, social, and economic challenges (Bascopé et al., 2019). Furthermore, a democratically 
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oriented ESD places a strong emphasis on participation, advocating for a historical and socio-cultural 
approach to engaging with sustainable development (Læssøe & Carlsson, 2010). 
 
Curriculum development also plays a crucial role, particularly for middle and high school biology 
teachers, in enhancing their comprehension of the intricate interplay between environmental, 
economic, and social dimensions of sustainable development (Bezeljak et al., 2019). Additionally, e-
learning emerges as a supportive tool in ESD, facilitating the transition to sustainable societal patterns 
by promoting the competences necessary for sustainability citizenship (Azeiteiro et al., 2015). 
 
The initial idealistic vision for the Decade of ESD has evolved, with a more pragmatic focus on global 
education for sustainability citizenship being proposed as a realistic and achievable objective for future 
initiatives (Huckle & Wals, 2015). Collectively, these research findings highlight the critical importance 
of embedding ESD within educational curricula to nurture sustainability citizenship, characterized by 
proactive engagement in sustainable practices and informed decision-making that prioritizes the 
collective well-being of our environment, economy, and society. 
 
ESD aims to equip learners with the knowledge, skills, attitudes, and values necessary to shape a 
sustainable future. It emphasizes competences such as critical thinking, systems thinking, and 
participatory decision-making. Sustainability citizenship, on the other hand, refers to the active 
engagement of individuals in practices that contribute to the sustainability of the environment, 
economy, and society. The educational project in question applies the concepts of ESD to achieve 
sustainability citizenship as a result, fostering a community of individuals who are well-informed, 
skilled, and motivated to make sustainable choices and to participate actively in the creation of a 
sustainable society. 
 
Furthermore, the reorientation of teacher education is crucial for ESD, ensuring that critical issues 
surrounding sustainable development, such as systems thinking and citizen participation, are 
emphasized (H. J. Ferguson et al., 2021). This is essential for cultivating educators who can instil the 
principles of sustainability citizenship in their students. 
 
The mastery of ESD skills is also indicative of progress towards sustainability citizenship. Skills such as 
foresight, critical thinking, systemic thinking, building partnerships, and participating in decision-
making are integral to ESD and are indicative of a sustainable citizen's capabilities (Zhang et al., 2021). 
Moreover, ESD requires a transformation in educational systems to foster science-based citizenship 
education towards sustainable development. This transformation encourages agency from an early 
stage, enabling individuals to transform local contexts and create global awareness of the 
environmental, social, and economic challenges of the 21st Century (Bascopé et al., 2019). 
 
The educational project applies these principles by integrating ESD into its curriculum and pedagogy, 
aiming to transform learners into sustainable citizens. By doing so, it contributes to the broader goal of 
sustainable development, which is to meet the needs of the present without compromising the ability 
of future generations to meet their own needs. 
 
By aligning the educational strategies with the goals of ESD, the project not only educates but also 
empowers learners to become agents of change in their communities, embodying the principles of 
sustainability citizenship. 

 

3.4 Key Features of Sustainability Citizenship 

In this section we are summarizing the Key Features of Sustainability Citizenship that form the basis 
for the development of the SYNAPSES Training Framework and of the criteria for the selection of 
SYNAPSES Best Practices (see Chapter 6): 



 

18 

• Recognition that sustainability is a common good that cannot be achieved by individual self-interest. 
The sustainability citizen is motivated by other- concerning motivations and not only self-interest. 
This attribute fits well into the self-enhancement – self-transcendence continuum of Schwartz’s 
universal model of values, or the egoistic-humanistic-altruism (social altruism) divide described by 
Stern et al., 1993; Schultz, 2001; Dietz et al., 2005).   

• In the context of behavioral change toward pro-environmental behavior: Belief that ethical and 
moral knowledge is as important as techno-scientific knowledge. Science and technology provide 
alternative solutions, but the decision which to choose is a normative one relevant to the specific 
social context. This attribute fits well with the increasing acknowledgement that ‘technical 
optimism’, as one of the perceptions that characterize the Dominant Social Paradigm of western 
societies (Dunlap, 2008), presents a barrier to achieving changes in consumption patterns and 
lifestyles (Kibert et al., 2012). 

• Recognition that citizens have environmental responsibilities which derive from other people’s 
environmental rights. From an environmental perspective, every act conducted by the individual, 
since it entails use of environmental resources and production of waste, has public implications. 
Our personal ecological footprint (EF) contributes to environmental deterioration; thus the 
responsibility of SC is a matter of justice (and not charity): individuals or organizations that have a 
large EF have the duty to reduce their impact for the sake of those who occupy little ecological 
space. This includes the obligation to change institutional structures that underpin and reinforce 
injustice. Furthermore, these responsibilities transcend national boundaries and extend to distant 
places and peoples (since our EF goes beyond our country boundaries). Thus, SC reflects a global-
citizenship perspective, both internationally and inter-generationally.  

• Recognition that actions in the private sphere (homes) have public environment-related impacts – 
since our ‘private’ decisions have public environmental implications, SC includes citizenship of the 
private sphere.  

• Recognition that the government policy, as a catalyst for democratic change originating in civil 
society, can be reflected in expanding opportunities for citizen participation in policy-making and 
civic involvement, supporting grass-root initiatives, providing funding streams, building social 
capital, and no less importantly - promoting public debate on crucial ethical and normative issues 
that are at the heart of sustainability issues. (Barry & Wentzel, 2006; Dobson, 2007; 2013) 
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4 Sustainability Citizenship and Drivers of Change 

4.1 Drivers of Change 
The concept of sustainability citizenship is framed in the context of current socio-cultural megatrends. 
For each megatrend, the project aims to identify gaps that impede the transition to more sustainable 
societies. By making these explicit connections, we argue that the SYNAPSES approach provides an 
effective and innovative framework for bridging the identified gaps and creates the conditions for the 
expected change. 
 
The future of Europe's environment and sustainability is likely to be highly influenced by developments 
of societal, technological, economic, environmental, and geopolitical natures, as well as changes in 
values and lifestyles. As the world is becoming increasingly interconnected through flows of 
information, resources, goods and services, people and ideas, changes occurring in one part of the 
world are likely to have a ripple effect on others. Therefore, the future of Europe's environment and 
sustainability is likely to be increasingly shaped by multiple factors that interact in a complex and largely 
unpredictable way.  
 
These factors altogether are referred to as “drivers of change”. They differ from each other in terms of 
their origin, their nature, their likelihood, their significance, their geographical scale, and their 
timescale. They can be, for example, of societal, technological, economic, environmental, and 
geopolitical natures as well as originate from shifts in values and lifestyles. While some are well 
established and well known, they have sometimes just emerged, and their effects have not yet 
unfolded or are still unknown. Considered together they constitute a network of highly interlinked, 
co-evolutionary phenomena. According to the EEA Report No 25/2019(Benini & Viaud, 2020), building 
on the experience of both the EEA and Eionet(European Environment Information and Observation 
Network, n.d.), the four categories of drivers of change are: 

 
• Global megatrends are global, long-term trends that are slow to form but have a major impact once 

in place. They are the tremendous forces that are likely to affect our future in all areas throughout 
the world over the next 10 to 15 years. Furthermore, they are often strongly 
interconnected(European Environment Agency, 2015). 

• European trends are mid to long term trends specific to Europe and, contrary to global megatrends, 
not all of them are likely to have major implications on a global scale. They are directly or indirectly 
interconnected between them and with global megatrends. Their direction of change can be 
aligned or contrasting to global megatrends (e.g. a stagnating European population in contrast to a 
growing global population). 

• Emerging trends represent emerging developments at a fast pace but are not yet fully established 
over mid to long term timescales. For this reason, their potential implications are not yet well 
understood. Depending on their evolution, they might lead to the establishment of new European 
trends or global megatrends. 

• Wild cards, instead, are developments that may seem unlikely or very unlikely at present but could 
occur in the future, and, if they do, they are likely to bring about disruptive changes. 

 
Although the categories above can help navigate the complex landscape of drivers of change, the future 
evolution of these drivers remains fundamentally uncertain. Drivers of change are characterised by 
different underlying mechanisms whose predictability can differ significantly. For example, biophysical 
and chemical processes are often more predictable than socio-economic, political, or technological 
phenomena, as the latter are generally more volatile and subject to rapid changes. However, the mutual 
influence and interconnectedness that characterise drivers of change, lead to the emergence of new 
systems configurations and largely unpredictable future outcomes. This implies, for example, that 
despite demographics being a rather stable and predictable evolution, sudden social, economic, or 
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political shifts may have fundamental implications for demography and completely change its 
trajectory.  
 
Megatrends in the environmental dimension subsume energy transitions (away from fossil fuels 
triggered by source or sink limitations), emerging challenges to resource security and increasing climate 
change impacts. Societal megatrends include the continuation of the global demographic transition, 
the on-going shifts in the economic and political centres of gravity worldwide, and the growing use of 
information and communication technologies. These megatrends fundamentally reshape the global 
framework conditions for Europe. 
 

SYNAPSES Academy is grounded in an original and innovative conception of sustainability citizenship, 
and it explicitly links transformative leadership to sustainability citizenship. Moreover, it places both 
these concepts in the context of current socio-cultural megatrends. For each megatrend, the project 
has identified gaps that impede the transition to more sustainable societies. By making these explicit 
connections, we argue that our research provides an effective and innovative framework for 1) insights 
into the mechanics and determinants of socio-ecological transitions, 2) insights into the psychology of 
both teachers and students involved in socio-ecological transitions, and 3) insights into various 
determinants and processes where education can contribute to the shaping of people’s everyday 
performances and lifestyles. Such evidence-based knowledge will eventually contribute to public 
policies designed to meet the challenging transition into a more economically, politically, and socially 
sustainable world (see Figure 4). 

 

Figure 4: Driving Change for Bridging the Gaps. 

 

One of the main assumptions of this project is that transformative leadership constitutes an advanced 
profile of SC. Young people characterized by this profile are the potential 'drivers of change' necessary 
to transform Europe towards a more socially and ecologically sustainable society. The successive steps 
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of the research—and the educational innovations at the heart of this research—are geared towards 
the advancement of SC in young Europeans in general and to even promote transformative leadership 
in particular. 

The main idea of this project is to frame the investigation and development of SC in the context of 
current megatrends in socio-ecological transition in Europe. As part of this framing, the project will 
identify existing obstacles to developing and exercising individuals’ SC and to achieving a more 
sustainable society. Megatrend 'scenarios' will be constructed to provide the (social-cultural) context 
for investigating and profiling SC as well as for the educational components of the SYNAPSES Academy. 
The development of a more comprehensive and empirically based model of SC, and the employment 
of an innovative SC model, provide the basis for offering more effective policy recommendations which 
can overcome the obstacles toward more socially and ecologically sustainable societies. 

Addressing the climate change crisis requires dramatic change in human relationships with the 
environment. While developing a knowledgebase, as well as the skills in critical and systemic thinking 
and citizenship skills for empowering people with capacity for facilitating change are necessary, a key 
factor is changing mindsets (attitudes). This implies making environmental and social responsibility a 
way-of-thinking (mindset), practiced in our lifestyles and daily routine. Such a type of citizenship 
expects individuals and institutions to behave in ways that maintain the integrity (intactness) of nature 
and improve social justice even if this is not accompanied by a direct personal payoff or reward.  SC, as 
part of the ongoing development in the theory of citizenship, presents a contemporary ‘model’ of 
citizenship, motivated by ecological concerns, that is believed by its proponents to better fit current 
global challenges. By including responsibilities for environmental, economic and equitable 
development, SC expands the generally accepted meaning of a ‘good citizen’ to include: (a) more 
actors/stakeholders as citizens and (b) more arenas in which citizenship is practiced. For example, it 
emphasizes responsibilities and practice of individuals as consumers. Consumerism is a way of life 
embedded in western society, thus our consumer choices reflect the “politics of the product” and 
reflect broader values and social identities. SC views economic, as well as private life, as arenas for 
enacting citizenship. Thus, it includes actors such as businesses and industry which are traditionally 
associated with the economic-growth agenda, since they are crucial stakeholders in achieving 
sustainable solutions.  
 
SC views citizenship as a total practice of responsibility between individuals and their political, social, 
economic and natural environment. It goes beyond formal relationships of rights and duties between 
the citizen and the state, and stretches the spatial, temporal and material boundaries of citizenship to 
those of the global economy.  
 
Since SC extends citizenship responsibilities to an expanded notion of equity and caretaking, and gives 
more weight to universal principles of democracy, human rights and global commons, we claim that 
this new version of citizenship has the potential to challenge and change the underlying structural, root 
causes that led to environmental and social justice problems in the first place. 
 
In this framework the SYNAPSES Academy highlights this importance and sets the pathway for teaching 
for SC development. The project could be considered a major experimentation that could support 
education stakeholders and institutions to strengthen sustainability competence development and 
foster its systemic integration into education and training by building on the GreenComp framework.  
Embedding sustainability in a competence-based education can help learners foster a sustainability 
mindset. 
 
 

4.2 Enablers for the Sustainability Citizenship Integration in Formal Education 
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Policy vision is key to facilitate the transformation of economies and societies. Early notable global 
policy documents include the 1987 Brundtland report and the Tbilisi Declaration on Environmental 
Education. The UN Decade for Education for Sustainable Development initiated various national policy 
strategies and encouraged countries to commit and track their advancements towards more impactful 
environmental sustainability education, mandating the creation of a national strategy as a prerequisite 
for participation. The existence of national action plans alone may not ensure that the educational 
system can effectively enact transformative change but implies that national policy makers are 
prioritizing the issue. More specifically, integrating and prioritizing educational elements in all policy 
documents, renders ESD a cross-cutting issue and, thus, is a key enabler. 
 
Education policy-makers should embed sustainability in education along with quality assurance criteria 
in order to ensure that education institutions are monitored and assessed for progress on how well 
they develop learners’ capacities as change agents. Education policy-makers, in collaboration with 
other ministries, civil society organizations, private companies, and academia, should develop policies 
to systematically strengthen synergetic relationships between formal, non-formal and informal 
education and learning. This may include, for example, policy measures to encourage project-based 
learning on sustainability issues in the community. Policy-makers from the sustainable development 
sectors should integrate sustainability citizenship into all policies that explicitly address the 
achievement of the SDGs, in collaboration with education policy-makers, civil society organizations, 
private companies, and academia. For example, sustainability citizenship should be prominently placed 
in all policies that address climate change (Sustainable Development Goal 13, SDG13). These efforts 
will require close collaboration between policymakers from the sustainable development and 
education sectors, among relevant ministries, as well as strengthened collaborative governance among 
diverse stakeholders. 
 
Today, ESD is central to the 2030 Agenda for Sustainable Development and its 17 Sustainable 
Development Goals (SDGs), developed by the UN in 2015. These goals acknowledge the necessity for 
all nations to activate initiatives across five critical areas – people, planet, prosperity, peace, and 
partnership – to address global challenges essential to humanity's survival. ESD is specifically 
referenced in SDG4's Target 4.7, which seeks to equip all learners with the knowledge and skills to 
foster sustainable development. This positioning of ESD is seen as a vital tool for realizing the other 16 
SDGs.  
 

4.2.1 EU Related Policies 
The SYNAPSES Academy development and operation is embedded (in the framework of ERASMUS+ 
Programme) with EU Policies, Strategies and Priorities, that act as key enablers of the proposed 
transformative process in education. We describe the EU framework under which the SYNAPSES 
Academy is expected to operate in the following paragraphs. We offer some examples as a suggestion 
on how the proposed implementation scheme is going to operate in the pilot sites. 
 
The European Green Deal(Delivering the European Green Deal - European Commission, 2021) highlights 
the key role of education and training in engaging with learners, educators, parents and the wider 
community on the environmental challenges facing the planet. In this context, the EU’s Biodiversity 
Strategy (EU Biodiversity Strategy for 2030 — European Environment Agency, n.d.) announced that the 
Commission would propose in 2021 a Council Recommendation on education for environmental 
sustainability. The Recommendation aims to help Member States strengthen policy development, 
learning and teaching and cooperation in this field. The Communication on the European Education 
Area (Homepage | European Education Area, 2024) also refers to the proposal and highlights the 
importance of education and training in supporting the move towards a more sustainable and resource-
efficient society and economy. Furthermore, it supports the goals of the Education for Climate Coalition 
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Initiative which seeks to co-create a participatory education community to support the changes needed 
for a climate-neutral society.  
 
The New European Bauhaus is bringing forward the concept that societal values are strongly formed 
by public models, this is also true for buildings. It is easier to gain people’s attention for the need for 
change, to significantly increase the quantity and quality of energy efficient retrofits in Europe, when 
public authorities and governments are adopting the appropriate approach. It is therefore important 
to demonstrate exemplary solutions at frequently used buildings like schools and universities. Europe 
is dependent on having high-quality education spaces for its future generation. The use of educational 
buildings as front runners will help to increase the market penetration of high performance retrofit 
approaches. The 100% carbon-free school building must become the standard of the future. 
Furthermore, the qualities of a zero-energy (or energy positive) school, university or science center, 
and the process required to create it, can encourage student learning (formal and informal) and student 
success, create healthy, high-performance learning environments, provide sound fiscal management 
of community resources, and demonstrate environmental leadership in minimizing the impact of the 
built environment. Schools and educational buildings in general can act as an incubator for innovation 
and creativity to drive sustainable design across Europe and beyond, that is also appealing and 
affordable for all citizens. Schools could act as hubs that will network practitioners from across 
disciplines and mobilise creative minds to reimagine how sustainable living could and should be in the 
future. These principles shape the conditions for the design of whole-school projects and activities that 
could facilitate the development of SC by creating the necessary multidisciplinary context of 
implementation for inquiry and challenge-based learning.  
 
Practical Example: A localized Climate Action Plan focusing on Sustainable Food Systems 
A bioclimatic zero-energy School Canteen is currently under construction in Ellinogermaniki Agogi 
School in Athens. The energy used for catering 
facilities amounts to around 10 per cent of a 
school’s energy costs. However, energy 
savings of up to 60% have been found in some 
school kitchens by enhancing the efficiency of 
a school’s catering equipment(Better 
Buildings U.S. Department of Energy, 2015). 
The bioclimatic canteen building is part of the 
school strategy towards the transformation 
of food systems that require low-carbon, 
circular and planted based approaches. The school operates an organic school garden that apart of 
acting as an open educational environment for all students is producing significant amount of 
vegetation being consumed in the school canteen. The building embedded photovoltaics will generate 
enough renewable energy on-site to cover 100% of its energy needs on a net annual basis. A heat pump 
will be used to cover the refrigeration requirements and the heat demand. As the heat demand lasts 
for limited time during the day the heat waste of the refrigeration will be pumped to the swimming 
pool of the campus to reduce the costs of its operation. The aim of the school stakeholders is to 
transform the canteen to a learning hub for the students to test solutions for reducing energy, water 
use and for interacting with the food systems. Through making these efforts highly visible, this 
leadership inspires a larger movement that significantly accelerates the adoption of a sustainability 
lifestyle – first around energy, but also around other critical areas like food, use of resources, and 
relationship to the natural world. Ellinogermaniki Agogi is one of the nine FoodSHIFT Accelerator Labs 
(‘FoodSHIFT 2030 – Transforming the European Food System towards a Low Carbon, Circular and Plant-
Based Future’, 2016), established in partnership with engaged citizens, NGOs, SMEs, researchers, local 
administration, and policy makers to incubate local food system innovations. Through events, tools and 
resources, we’ll share these innovations and inspire everyone to join food systems shift. 
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SYNAPSES is closely connected with very relevant European policy strategies and documentation and 
offers good opportunities to transfer its expected outcomes and results into the strategic objectives 
and goals of European policy development. SYNAPSES supports the overarching aim of the European 
Green Deal for the EU to become the world's first “climate-neutral bloc”. It will increase teachers’ skill 
to teach domain areas in Environmental Education, such as Energy, Sustainability, Farm to Fork, 
Biodiversity, etc.   
 
SYNAPSES supports the creation of a community of teachers and schools to enable many relevant 
experiences as possible and bridge fragmentation between education sectors, domains and people, 
and involves teachers and students in existing programs and initiatives in the EU. Furthermore, it 
supports schools to participate in activities such as Erasmus+ to enable the exchange of experiences 
and expertise in environmental education across the EU. The SYNAPSES Academy acts as a forum for 
collaboration, development and innovation for teacher training in the field of environmental education, 
sustainability and fighting climate change. Supporting and preparing teachers to foster action 
competences through community-based learning, citizen science projects, experiential learning, 
cooperative learning, self-enquiry-based learning, arts and STEAM approaches is a key enabler to the 
development of SC. Thus, teachers need to be supported by a continuous professional learning 
community. 
 
The digital transformation in school education is also an essential point for SYNAPSES, which, therefore 
contributes to the Commission’s Digital Education Action Plan (Digital Education Action Plan (2021-
2027) | European Education Area, n.d.). The Action Plan stresses the need to ensure that all teachers 
and trainers have the confidence and competences to use technology effectively and creatively to 
engage and motivate their learners as well as to ensure that all learners develop their digital 
competences for learning, living and working in an ever more digitalised world. SYNAPSES Academy 
will support educational institutions to improve their capacity to adapt, and promote innovation and 
exploit the potential, and also in the use of technologies and digital content, by equipping teachers 
with digital skills.  
 
As an Erasmus+ Teacher Training Academy, SYNAPSES is entirely in line with the general priority of the 
Erasmus+ Programme: “Environment and fight against climate change”. It will provide pre-, in-service 
teachers and school heads with the competences, skills, and tools to provide impactful and innovative 
lessons for their students. This will improve the quality and efficiency of education and training and 
provides needed support to educators.  
 
To respond to the constraints and lack of sufficient teacher qualification in Environmental Education, 
SYNAPSES will pave the way towards a modular-based teacher training that will empower them and 
provide opportunities for teaching innovation to happen. SYNAPSES will bring added value to essential 
programmes such as the Erasmus+ programme, as it will improve and enhance the quality and use of 
informal teacher and school head courses offered specifically under Key Action 1 and that are published 
e.g., at School Education Gateway. The developed framework and standards will make it easier for 
teachers to identify the most appropriate course and organise the courses more systematically. 
 
Finally, SYNAPSES activities and results will promote the concept of Responsible Research and 
Innovation (RRI) and the Framework for Science Education for Responsible Citizenship to create high-
quality science school education that is more responsive to the needs and ambitions of the society, and 
to better equip future researchers and other actors with the necessary knowledge, motivation and 
sense of social responsibility to participate actively in the innovation process. 
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4.2.2 National Policies for Education for Sustainable Development 
Apart from the EU Policies and related Agendas the National Policies and reforms in the field could play 
a crucial role in the impact of the SYNAPSES intervention. The harmonization with the National Policies 
and the current reforms could act as a major catalyst for the implementation of the SYNAPSES services 
and the exploitation of the operation of the Academy. In this section we describe the National Policies 
that could act as enablers for the SYNAPSES adaptation in the participating countries. 
 
Germany 

The National Action Plan for ESD in Germany 
Even though education in Germany is organised by each federal state itself, for Education for 
Sustainable Development (ESD) there is a National Action Plan (NAP)(Federal Ministry of Education and 
Research, 2017), which was approved by the National Platform ESD on 17th October 2017. The NAP for 
ESD in Germany is structured around specific action fields across different educational sectors, 
including early childhood education, schools, vocational training, higher education, non-formal and 
informal learning, and local communities (c/o Federal Ministry of Education and Research, 2020).  
 
The implementation of the UNESCO programs for ESD, which empower people to think and act 
sustainably, has been coordinated in Germany by the Federal Ministry of Education and Research 
(BMBF) since 2015(Bildung für nachhaltige Entwicklung - BMBF, n.d.). Here are some examples of 
current comprehensive initiatives in Bavaria(Kultusminister-Konferenz, 2023). 

• In the school trial 'Wirkstatt Nachhaltigkeit' (Workplace Sustainability), an initiative by the State 
Ministry of Education and Cultural Affairs and the Bavarian Industry Association (vbw) through the 
Bavarian Education Pact Foundation, innovative, action-oriented teaching methods for sustainable 
development were developed for various school types. This initiative aims to not only integrate 
sustainability goals into the curriculum but also to foster a profound understanding and practical 
application among students, thereby preparing them to contribute meaningly to sustainable 
development. https://www.bildungspakt-bayern.de/projekte-wirkstatt-nachhaltigkeit/  

• Since the 2021/22 school year, the "Climate School Bavaria" project has enabled all school types to 
be certified by creating a carbon footprint and an individual climate protection plan for greenhouse 
gas reduction and awareness-raising. Outstanding projects with strong student participation also 
receive the "Bavarian Climate Champions" award. https://www.klimaschule.bayern.de/  

• The Online Portal for Civic Education and ESD in Bavarian Schools provides teachers with practical 
support and materials for implementing ESD. The website also offers suggestions for the Whole 
School Approach of ESD into school culture and life with the ESD Navi. 
https://www.politischebildung.schule.bayern.de/bne/  

 
In 2023, an impulse paper to help accelerate the implementation of the UNESCO "ESD 2030" program 
has been adopted(Nationale Plattform Bildung für nachhaltige Entwicklung, 2023). The impulse paper 
emphasises the structural integration of BNE across all educational levels and accompanies the NAP 
ESD. It is based on the "ESD 2030" roadmap with its five priority fields of action, which have been in 
place since the World Action Program (WAP). The levers developed in a multi-stakeholder process 
address the ESD bodies (NP ESD, ESD forums and partner networks) and are intended as an invitation 
and call for everyone to become actively involved in the ESD process. Key actions include strengthening 
political support, transforming learning environments, developing competencies, mobilising youth, and 
promoting sustainable development at the local level. SYNAPSES can integrate into this system by 
aligning its objectives with these strategic areas, focusing on innovative educational practices that 
support sustainable development goals and enhancing collaborative efforts across educational sectors 
for a comprehensive approach to ESD. 
 
Integration of SYNAPSES into the ESD System: SYNAPSES can play a crucial role in this framework by: 

https://www.bildungspakt-bayern.de/projekte-wirkstatt-nachhaltigkeit/
https://www.klimaschule.bayern.de/
https://www.politischebildung.schule.bayern.de/bne/
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• Curriculum Innovation: Offering resources and methodologies for integrating sustainable 
development concepts across all education levels. 

• Professional Development: Providing training modules for educators in sustainable development 
pedagogies. 

• Community Engagement: Facilitating partnerships between educational institutions and local 
communities to work on sustainability projects. 

• Research and Innovation: Encouraging research on sustainable development within higher 
education and vocational training, aligning with ESD's focus on quality and innovation. 

• Networking and Collaboration: Supporting the development of networking structures that 
connect educational institutions with non-formal and informal learning opportunities, enhancing 
the overall ecosystem for ESD. 

 
Through these alignments, SYNAPSES can significantly contribute to achieving the goals set out in 
Germany's National Action Plan for ESD, fostering a comprehensive and sustainable approach to 
education. 
 
International Impact for ESD of Germany (Federal Government of Germany, 2017) 

In collaboration with UNESCO and key international partners, five German institutions, led by the 
Federal Ministry of Education and Research (BMBF) and including Engagement Global's ESD Expert Net, 
have been instrumental in advancing ESD. The BMBF coordinated political support, while the ESD 
Expert Net focused on youth empowerment. The Free and Hanseatic City of Hamburg, along with 
rootAbility and the UNESCO Chair at the University of Lüneburg, emphasised sustainable development 
locally and in higher education settings. These collaborative efforts have positioned Germany as a 
significant contributor to ESD on a global scale. Since 2015, the UNESCO Japan Prize has annually 
recognised three ESD initiatives worldwide with Hamburg winning in 2019 for its ESD integration into 
urban planning. 

The German key international advisor plays a crucial role in connecting global ESD strategies with the 
implementation of the Global Education Agenda 2030. This advisor's efforts in UNESCO’s Education 
2030 Agenda Steering Group are central to promoting the global education goal (SDG 4). Supported by 
a BMBF-funded office at the German Commission for UNESCO (DUK) since 2015, this advisor influences 
ESD policy and developments, enhancing Germany's role in shaping ESD internationally. 

 

Greece 
Greece has a tradition of a continuing form of environmental education and education for a sustainable 
development (ESD) during the last three decades for students of all ages, even from their early 
childhood.  The three major characteristics of approaches in environmental education and ESD are a 
strong outdoor component, a decentralized operating scheme and provision for all age groups. 
Environmental education and ESD in Greece are provided by: 
 
• Environmental education Consultants in every educational region for primary and secondary 

schools support schools in doing long term projects on environmental education and ESD. 
• A geographically dispersed network of Training Centers of Education for the Environment and 

Sustainability (C.E.EN.S.). C.E.EN.S. have operated since the early 1990s as a trilateral cooperation 
between local governments, the central government, and the European Union. They provide short 
term educational projects for school groups and courses for in service teachers. To be specific, their 
goals are the following:  
a) to support school units in subjects related to environmental education, with an emphasis on 
ecology and sustainable development and 
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b) to encourage the interconnection of the educational community and the local society, to ensure 
the sustainable management of the environment and the emergence of sustainable solutions to 
local issues. 

• Educational programs implemented in schools by non-governmental organizations such as the 
Hellenic Ornithological Society, the Greek branch of WWF, Medsos, Mom, Kallisto, Arktouros, 
Hellenic Society for the Protection of the Environment and the Cultural Heritage, EKBY, Archelon 
Medies (Mediterranean Education Initiative for Environment and Sustainability), and MIO-ECSDE 
(Mediterranean Information Office for Environment, Culture and Sustainable Development) which 
are all active providers of environmental education in Greece. 

• Several university departments have established graduate and postgraduate programs dedicated to 
environmental education.  

 
Since 2021 an initiative regarding teaching skills in nursery, primary and the first three years of 
secondary education has been introduced in the Greek National Curriculum as Skills Workshop 
Laboratories. One of the four thematic units is dedicated to the environment: a) ecology – global and 
local natural heritage, b) climate change – natural disasters and civil protection, c) global and local 
cultural heritage. 
 
Also, since 2022 the Greek National Curriculum "Environment and Education for the Sustainable 
Development" for Nursery, Primary and Lower Secondary Education is implemented as a cross curricula 
suggested guidelines for doing environmental education in long term projects, skills workshops and 
separate subjects. It is based on the following interdependent systems: Natural systems, economical 
systems, social systems, political systems. It runs vertically in the above-mentioned levels of education 
and horizontally in all school subjects. Concerning Lower Secondary Education, the main topics include 
Sustainable management of natural, rural, agricultural, coastal and inland areas, Sustainable school and 
sustainable residence, Environment and health, Energy issues, Water management, Climate change, 
Natural and anthropogenic disasters, Sustainable production and consumption, Local environment, 
Cultural issues, Environment and human and social relationships, Biotechnology. 
 
Both the new Greek National Curriculum "Environment and Education for the Sustainable 
Development" and Skills Workshop Laboratories promote knowledge and skills about nature for: a) 
waste management, b) sustainable use of water supplies, c) use of public transportation, d) avoidance 
of overconsumption and educating for a sustainable consumption, e) understanding the value of 
natural resources, e.g., biodiversity, mineral resources, forest ecosystems and taking actions for their 
protection f) taking actions for energy conservation, g) reduce of environmental footprint h) 
understanding of the Greenhouse Effect and taking actions in order to reduce the consequences of 
climate change. They also value sustainability awareness about: a) diversity, acceptance and 
collaboration, b) human rights for living in a healthy and sustainable environment, c) cultural and 
historical heritage, d) human rights and non-discrimination policies in respect to race and gender, e) 
actions for peace and resolution plans of conflicts, f) developing positive attitudes for people with 
special needs, studying and applying the principles of sustainable development. 
 
The new Greek National Curriculum, "Environment and Education for the Sustainable Development" 
has been revised since 2023 to meet the targets of the agenda 2030 in respect to the study of the 
complexity and interdependencies of: a) local environments (e.g. their neighborhood, town, etc.), b) 
the biodiversity, c) ecosystems, d) safety protocols and procedures in terms of the prevention of the 
consequences of natural disasters. Also, in respect to the following: a) understanding and adopting 
whole system approaches for their school management so as to be transformed into eco-schools, b) 
analyzing the interconnections and interdependencies of the natural, social and economic environment 
in relation to overconsumption and intensive: agriculture, fishing and tourism. Students are called to 
imagine and situate the features of their actions as citizens in their local community in terms of a 
sustainable future. They are also called to think about the values, attitudes and principles that must be 
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adopted in a sustainable future. In terms of the adaptability, they learn how to relate waste materials 
with consumption, value approaches which are based on rethinking, reduce, reuse and recycling 
procedures in their everyday lifestyle decisions, understand and apply circular economy based on 
products life-cycle analysis, learn and apply safety procedures for their protection from natural 
disasters and epidemic diseases.  Finally, in terms of political agency they learn how to adopt the 17 
goals of sustainable development and take actions against climate change, food crisis, poverty and 
inequalities. 
According to the new, revised national curriculum for environmental education and education for the 
sustainable development, schools of primary and secondary education should be transformed to be 
sustainable schools aligned with the 17 goals of the agenda 2023. To do so, schools should implement 
major changes regarding everyday teaching and learning practices, relations between all members of 
the educational community and power relations concerning teachers’ authority. 
 
The new, revised curriculum is intended to inspire teachers and students in a kind of transformative 
education to transform their schools into a sustainable school. But to do so they first must change 
themselves, their social and power relations in schools. So, what is promoted to school heads, and 
educational staff is a strong political will to inspire students and lead them to be an emancipatory agent. 
 
According to the guide of the new 
curriculum teachers of all 
educational levels are becoming 
aware of the importance of the 
agenda 2030 for ESD and be able 
to: either include environmental 
issues in all subjects, or to 
implement projects, or choose 
from a variety of skills workshops 
which include subjects such as 
biodiversity, causes and effects of 
climate change etc. 
 
SYNAPSES should take advantage of schools, best practices for sustainability citizenship, which are 
developed from the implementation of the national curriculum for environmental education and 
education for sustainable development. A pilot partnership of school teams who wish to communicate 
and develop their best practices further, by getting information, gaining experience and good practices 
from those who work in the same or similar issues, projects, in what we use to call communities of 
practice, such as: 
 
Portugal 
In 2014 a law was approved that establishes where the main political axes are defined in connection 
to environmental protection. Following this law, Portugal has adopted a National Strategy for 
Environmental Education in 2020 (República Portuguesa, 2020). The document was produced by the 
Portuguese Agency for the Environment and aims to foster a collaborative commitment towards 
sustainable practices across all dimensions of human activities. The document emphasizes education's 
importance and encourages a shift towards sustainable behaviors. The strategy involves various 
stakeholders such as ministries, municipalities, schools, NGOs, and citizens, and aims to foster a culture 
of environmental citizenship, participation, and innovation. Environmental topics are included in 
various subjects, throughout all grade levels and interdisciplinary opportunities are suggested, 
involving the communities, and encouraging adults to become lifelong learners and active participants 
in environmental protection. Portugal also participates in EU-wide policies and initiatives on 
environmental issues, such as climate change, biodiversity, and marine protection. Portugal is well 
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positioned in terms of Environmental Policies and Global Environmental Protection, according to the 
SGI (Sustainable Governance Indicators (Bertelsmann Stiftung, 2022). 
 
Portugal has also created a roadmap of education for citizenship. The document proposes the 
development of knowledge, skills and attitudes of students through cross-curricular opportunities. The 
main aim is to empower students to become responsible citizens in a democratic society. Education 
for citizenship covers several topics, among them diversity, sustainability and global citizenship. The 
roadmap is aligned with the 2030 agenda and the sustainability development goals (República 
Portuguesa, 2017). 
 
Teachers are using these opportunities to promote a more robust integration between citizenship and 
sustainability awareness. Synapses can greatly support the implementation of this strategy, through 
specific opportunities for project-based learning within school curricula. This takes place within the 
Curriculum Flexibility and Autonomy in Portugal (OECD, 2018) an action that greatly enhances the 
curriculum autonomy of schools and open the perfect opportunity for SYNAPSES. Schools and 
educators are in great need to properly embrace these opportunities. The Sustainability Citizenship 
academies will help bring all these policies to a whole new level, providing the necessary support for 
the educators and helping concrete materialization of all these powerful visions. 
 
Ireland 

Ireland’s National Strategy on Education for Sustainable Development (2014-2020) aims to ensure that 
our education system contributes to sustainable development by:  …equipping learners with the 
relevant knowledge (the ‘what’), the key dispositions and skills (the ‘how’) and the values (the ‘why’) 
that will motivate and empower them throughout their lives to become informed active citizens who 
take action for a more sustainable future. This aim reflects the long-standing tradition and aims of 
Development Education (DE) in Ireland, and indeed of other relevant ‘adjectival’ educations, such as 
global citizenship education, human rights education, intercultural education.  DE and ESD are very 
similar in terms of content, methodology, ideology and commitment to action for positive change, and 
these synergies create a situation where stakeholders from a variety of backgrounds and with a variety 
of agendas can work together towards realisation of the recommendations outlined in the strategy 
document (National Council for Curriculum and Assessment, 2018).   

Although the Education for Sustainable Development strategy in Ireland predates Agenda 2030, it 
articulates a series of recommendations which can help to empower learners to take informed 
decisions and responsible actions for environmental integrity, economic viability and a just society for 
present and future generations.  Additionally, the important role of Education for Sustainable 
Development is acknowledged in Goal 4 (Quality Education), target 4.7 of Agenda 2030: By 2030, 
ensure that all learners acquire the knowledge and skills needed to promote sustainable development, 
including, among others, through education for sustainable development and sustainable lifestyles, 
human rights, gender equality, promotion of a culture of peace and non-violence, global citizenship 
and appreciation of cultural diversity and of culture’s contribution to sustainable development (United 
Nations, 2015). Education for Sustainable Development is therefore recognised at an international 
level, as being an essential contributor to all efforts to achieve the Sustainable Development Goals. 
Ireland’s national strategy embraces a vision of Education for Sustainable Development that is 
proactive and transformational. Ireland’s current reforms and government policies that act as enablers 
for the integration of Sustainability Citizenship in school or university curricula therefore, stem from 
the primary guidelines as outlined in ‘Education for Sustainability’ The National Strategy on Education 
for Sustainable Development in Ireland’, and the other documents outlined at the end of this section. 

Document 4, ‘Irish Aid Global Citizenship Education Strategy’, in particular outlines government policy 
in more concrete and practical application terms in schools, and Document 2, ‘Design Education for 
Sustainability: Identifying Opportunities in Ireland’s Second Level Education System’, brings even a 
more focused perspective on government policy in the curriculum on Sustainability Citizenship.  
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Important Policies related to SYNAPSES 

In Ireland, the government's policies on education reflect a commitment to citizenship education that 
goes beyond national identity (Smith, 2003). The focus is on developing democratic citizenship, aligning 
with the European Union's emphasis on promoting Sustainability Citizenship (Raiker et al., 2019). 
Furthermore, the education system is evolving to equip students with the necessary skills for the era 
of Society 5.0, including global citizenship, leadership, and digital literacy (Falaq, 2020). These policies 
and initiatives demonstrate Ireland's dedication to integrating Sustainability Citizenship education into 
its schools, in line with the vision of the SYNAPSES. The focus on democratic citizenship, continuous 
professional development of teachers, and equipping students with skills for the future reflects 
Ireland's commitment to promoting Sustainability Citizenship education in schools. 

In particular and with specific reference to both the new Junior and Senior Cycle curricula on ESD in 
Ireland, document ‘Education for Sustainability’ The National Strategy on Education for Sustainable 
Development in Ireland (Department of Education and Skills Ireland, 2018). Pages 23 – 40 are central 
SYNAPSES approach. Therein lie the: 

• Key skills,  

• statements of learning, and 

• principles and values of the new curricula relevant to SYNAPSES. 

• The Junior Cycle framework document explains the structure of the reformed junior cycle 

programme, which is underpinned by eight principles, twenty-four statements of learning, and 

eight key skills, p.23. 

• Towards Learning, The Senior Cycle framework document sets out the vision for senior cycle, the 

values underpinning the vision, the eight principles and five key skills that are shaping review and 

development at senior cycle level, p.35 

Furthermore, with relevance to SYNAPSES and PD/CPD, ‘…more work needs to be done to reorient 
teacher education to approach ESD/SC in its content and its teaching and learning methodologies. For 
teachers to be prepared to facilitate ESD/SC, they must develop sustainability key competencies 
(including knowledge, skills, attitudes, values, motivation and commitment).  But in addition to general 
sustainability competencies, they also need ESD competencies, which can be described as a teacher’s 
capacity to help people develop sustainability competencies through a range of innovative teaching 
and learning practices’ (UNESCO, 2020 p. 51) 

 In the Irish context, this UNESCO quote points to the important ESD supports that must be offered 
across the continuum of teacher professional development, from initial teacher education to the 
activities of professional bodies such as the Teaching Council, support services such as the Oide Support 
Service for Teachers and Leaders and JCT, and teacher professional networks, for example, the various 
post-primary subject associations.  Teachers should also be encouraged to access the often-valuable 
ESD supports that might be available through non-governmental or civil society organisations. 
 
As outlined by the National Council for Curriculum and Assessment’s (National Council for Curriculum 
and Assessment, 2022) Senior Cycle Review, a redevelopment of Senior Cycle educational programmes 
in Ireland is required. One of the key expectations of a redeveloped Senior Cycle is that it prepares 
young people to enter adulthood facing global challenges such as climate change and sustainability at 
a local and personal level.  

‘Every student has access to participate in schools, communities and society as they embrace 
individual and collective roles in civic society and the economy, while seeking a sustainable 
future for all.’ (NCCA, 2022, p21) 

Reflecting these redevelopment plans, a new Leaving Certificate subject is being introduced (National 
Council for Curriculum and Assessment, 2024); Climate Action & Sustainable Development. A draft 
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specification is currently in circulation as part of a consultation process, with the new subject being 
available for study from September 2024. The Leaving Certificate is part of the Senior Cycle programme 
offerings to students. During the Senior Cycle, ‘students have opportunities to grapple with social, 
environmental, economic, and technological challenges and to deepen their understanding of human 
rights, social justice, equity, diversity and sustainability.’ (National Council for Curriculum and 
Assessment, 2024, p1). The guiding principle for these Senior Cycle programmes are: 

 

Wellbeing and relationships    Choice and flexibility 

Inclusive education and diversity   Continuity and transitions 

Challenge, engagement and creativity   Participation and citizenship 

Learning to learn, learning for life   Learning environments and partnerships 

 

In keeping with these guiding principles, the Leaving Certificate Climate Action & Sustainable 
Development will enable students to apply interdisciplinary and solutions focused approaches to 
sustainability challenges and climate change. Students will learn about and experience meaningful 
change as they develop and apply skills in evaluating, designing, and reflecting on action.  

‘More specifically, Leaving Certificate Climate Action & Sustainable Development empowers students 
to (NCCA, 2024, p3): 

• Build their understanding of a number of interconnected core concepts and principles related to 

climate action and sustainable development 

• Apply their learning in exploring, designing, and taking action on key sustainability challenges, 

including the climate crisis 

• Manage complexity using critical thinking, making informed decisions based on scientific evidence 

• Develop their competence in thinking systematically, considering different perspectives 

• Respond reflectively to environmental challenges and opportunities 

• Realise the many benefits of place-based and outdoor learning.’ 

 

The Leaving Certificate Climate Action & Sustainable Development specification is presented under 4 
strands; Earth and Planet, People Power & Place, Global Connections and Applied Learning Tasks. Three 
Applied Learning Tasks must be completed by students over 2 years, with students working in groups 
to: 

• consider issues from multiple perspectives 

• recognise the interconnectedness between local and global 

• make informed decisions based on evidence 

• consider interdisciplinary approaches to solve problems and generate solutions. 

Leaving Certificate Climate Action & Sustainable Development utilises two summative assessment 
components; a written final exam and an Action Project. The written examination will assess the 
learning from the 4 subject strands and require the application of student learning to authentic real-
world issues.  

The Action Project will require students to effectively organise themselves to take action on an issue 
relating to sustainable development and climate change. Students must work democratically in groups 
to research, plan and design an effective action than can take place in a variety of settings, such as 
classrooms, school campus, local community and beyond. 

 
The SYNAPSES Training Framework and Sustainability Citizenship concept will fill a need amongst 
teachers and school leaders seeking to introduce the new Leaving Certificate Climate Action & 



 

32 

Sustainable Development. The SYNAPSES Training Framework will also equip pre-service teachers with 
the pedagogical knowledge and skills required to commence their teaching careers in an 
interdisciplinary and action-driven curriculum. The new Leaving Certificate Climate Action & 
Sustainable Development draws inspiration from Education for Sustainable Development and the 
GreenComp framework of sustainability competences. These common core components provide 
opportunity for the Synapses Project to position itself as a quality professional development provider 
for teachers and school leadership. 

 

Relevant National Documents: 
1. ‘Education for Sustainability’ The National Strategy on Education for Sustainable Development in 

Ireland. https://assets.gov.ie/70925/6dbd95ae3caa40b6a38a118ea669d5bc.pdf (In particular the 

New Junior and Senior Cycle Curricula frameworks Ireland, pages 23-39.) 

2. Design Education for Sustainability: Identifying Opportunities in Ireland’s Second Level Education 

System https://www.mdpi.com/2071-1050/13/16/8711 

3. Policy Update on Ireland’s Implementation of the Sustainable Development Goal targets 

https://assets.gov.ie/236508/60e1c947-af34-4f38-9296-92ec5c0a0186.pdf 
4. Irish Aid Global Citizenship Education Strategy 

https://www.irishaid.ie/media/irishaid/publications/Global-Citizenship-Education-Strategy-2021-
2025.pdf 

5. Sustainability Guidelines School Sector Ireland 

https://assets.gov.ie/269989/ea6965f5-de22-4a59-b5ba-f992aecaf93c.pdf 
6. Teachers and Global Citizenship Education: Values, Attitudes and Practices. DCU Ireland. 

https://www.dcu.ie/sites/default/files/inline-
files/Teachers%20and%20Global%20Citizenship%20Education%20values%20attitudes%20and%20
practices.pdf 

7. Embedding Sustainability across the Curriculum and Beyond – Stimulating Active Citizenship for 

Possible Sustainable Futures. Higher Education Authority. 

https://www.teachingandlearning.ie/project/embedding-sustainability-across-the-curriculum-and-
beyond-stimulating-active-citizenship-for-possible-sustainable-futures/ 

8. Education for Sustainable Development: A study of opportunities and linkages in the primary and 

post-primary curriculum. NCCA 

https://ncca.ie/media/3573/esdreport_final_june2018.pdf 
9. Leaving Certificate guidelines on Action and Sustainable development specification. 

https://ncca.ie/en/senior-cycle/curriculum-developments/climate-action-and-sustainable-
development/  

 
Czech Republic 
The Czech Republic is revising its national curriculum for primary education, with further stages 
planned in the future. In the current version of the new curriculum, there is a significant emphasis on 
fostering sustainability education, including its integration with active citizenship. The influence of 
sustainability competencies, such as those outlined in GreenComp, is also noteworthy. The new 
curriculum will undergo public discussion in the spring of 2024, be adjusted accordingly, and be 
published by the Ministry of Education, Youth, and Sports in the autumn of 2024. This opens up a 
significant opportunity to link this process with the organization of educational activities within the 
SYNAPSES project. This can help facilitate better acceptance of pedagogical changes by educators and 
the public. 
 
The Netherlands 

The Netherlands has endorsed the 17 Sustainable Development Goals for 2030, including a focus on 
quality education (SDG4).  

https://assets.gov.ie/70925/6dbd95ae3caa40b6a38a118ea669d5bc.pdf
https://www.mdpi.com/2071-1050/13/16/8711
https://assets.gov.ie/236508/60e1c947-af34-4f38-9296-92ec5c0a0186.pdf
https://www.irishaid.ie/media/irishaid/publications/Global-Citizenship-Education-Strategy-2021-2025.pdf
https://www.irishaid.ie/media/irishaid/publications/Global-Citizenship-Education-Strategy-2021-2025.pdf
https://assets.gov.ie/269989/ea6965f5-de22-4a59-b5ba-f992aecaf93c.pdf
https://www.dcu.ie/sites/default/files/inline-files/Teachers%20and%20Global%20Citizenship%20Education%20values%20attitudes%20and%20practices.pdf
https://www.dcu.ie/sites/default/files/inline-files/Teachers%20and%20Global%20Citizenship%20Education%20values%20attitudes%20and%20practices.pdf
https://www.dcu.ie/sites/default/files/inline-files/Teachers%20and%20Global%20Citizenship%20Education%20values%20attitudes%20and%20practices.pdf
https://www.teachingandlearning.ie/project/embedding-sustainability-across-the-curriculum-and-beyond-stimulating-active-citizenship-for-possible-sustainable-futures/
https://www.teachingandlearning.ie/project/embedding-sustainability-across-the-curriculum-and-beyond-stimulating-active-citizenship-for-possible-sustainable-futures/
https://ncca.ie/media/3573/esdreport_final_june2018.pdf
https://ncca.ie/en/senior-cycle/curriculum-developments/climate-action-and-sustainable-development/
https://ncca.ie/en/senior-cycle/curriculum-developments/climate-action-and-sustainable-development/
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The wheels of chance turn slow, sustainability has a varied level of integration in Dutch schools. The 
"Whole School Approach" is a methodological foundation for understanding this integration, which 
involves various aspects like vision, curriculum, pedagogy, environment, professionalization, and 
business operations. A mix of schools is engaged in sustainability initiatives, with some schools having 
sustainability firmly embedded in their education and organization, while others work mostly on a 
project basis or have little to no focus on sustainability. 

Teachers, school heads, and sustainability coordinators play a pivotal role in integrating sustainability 
into education. Their involvement varies among schools, with some being deeply committed while 
others less so. Recent efforts include the initiative by the cooperative Leren voor Morgen with 150 
organizations to integrate sustainability across educational domains. However, concerns remain about 
the pace at which sustainability is embedded in the core curriculum, with the last major revision in 
2006. Currently the new curriculum (Zaken, 2014) is under development, it has a strong emphasis on 
“citizenship”. 

The organizations “Het Groene Brein” and “Leren voor Morgen” (Het Groene Brein & Leren voor 
Morgen, 2021) have produced a short list of 5 recommendations which are also relevant for SYNAPSES: 
  
1. Create a Hub for Knowledge and Skills: Establish a platform where the knowledge and skills 

required in the workforce are clearly and broadly articulated, and continuously adjusted based on 
current needs and developments. 

  
2. Develop an Educational and Labor Market Information Center: Form a place where all educational 

offerings and labor market information are accessible. This center should be supported by various 
educational sectors and be easily recognizable to students, teachers, and the workforce. 

  
3. Invest in a Collaboration Platform: Develop a platform to facilitate concrete collaboration between 

education and the workforce. This platform should quickly and easily connect parties in the region, 
across different educational levels and professional fields. It should build upon existing initiatives 
and strive to connect ongoing projects, enabling rapid and dynamic work on lifelong learning and 
development. 

  
4. Invest in Flexible Education Delivery: Focus on more flexible delivery of education, with lifelong 

learning as a guiding principle. This includes developing new educational formats and investing in 
the evolution of concepts like living labs, as well as enhancing teachers' skills. 

  
5. Ensure Current Lessons and Content in the Curriculum: Invest in integrating the content offered in 

minors and elective courses into the regular curriculum of programs. Attention should be paid to 
the integration of elective parts into regular education and the further development of these 
electives and minors. 

  
The Dutch Government required schools to work on active citizenship and social integration, however, 
they gave schools the autonomy to decide how to incorporate this in their curricula (Willemse et al., 
2015). The inspectorate concluded in 2016 that most schools do not pay enough attention to citizenship 
education. Therefore, the law has been adapted in 2021, being more explicit about the norms for 
schools. This law does not prescribe the curriculum, schools are free to organize teaching, and can 
decide what they teach and how (Ehren et al., 2016). Boards do mention that the new law has created 
a sense of urgency. Most schools however, do not have a clear vision on citizenship education or have 
formulated concrete goals and do not monitor students’ progress. For SYNAPSES this creates a lot of 
opportunity to step in under the name of ‘Citizenship education’. 
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4.2.3 Summary 
To transform our economy and society, a significant shift in mindset is required. To foster a more 
sustainable world and actively participate in sustainability-related issues, individuals need to become 
agents of change for sustainability. This involves understanding the causes and consequences of climate 
change, making informed choices, and taking appropriate actions. The knowledge, skills, values, and 
attitudes necessary for this transformation must be cultivated, and starting this education early in life 
is beneficial for fostering lifelong healthy and sustainable habits. Effective education policies for ESD 
need to be comprehensive and encompass all essential elements of the education system, including 
curriculum, teaching methods, and resources. Robust support across these key areas can enhance the 
implementation of ESD. The significance of constructive alignment emphasizes the need for 
collaboration across sectors of society, including the public sector, private companies, and NGOs. 
Achieving a whole-school approach through active engagement, co-creation and participation is key to 
transcribe the vision into the local institutional context. Moreover, cross-sectoral collaboration in policy 
development is recognized as crucial for transformative actions in ESD. Sharing of best practices among 
governments, businesses, and academia are key to implementing ESD effectively.  
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5 Green Learning Ecologies: An educational ecosystem for 
the development of Sustainability Citizenship 

 
Green Learning Ecology refers to the development of a learning ecosystem that integrates 
environmental education with real-world, out-of-school learning experiences. It emphasizes the 
connections between formal education and informal learning settings, involving a wide range of 
stakeholders including educators, students, scientists, policy experts, and community members. This 
approach aims to foster a deeper understanding of environmental issues, promote sustainability 
citizenship, and support the development of resilient social-ecological systems. By drawing on socio-
cultural learning theory and frameworks from ecological research, Green Learning Ecology seeks to 
create a learning ecosystem that encourages active engagement with environmental challenges, 
facilitates the building of social capital, enhances ecosystem services, and prepares individuals for 
future opportunities in personal, academic, professional, and civic realms. The concept is full in line 
with released the OECD landmark report Back to the Future of Education: Four Scenarios for Schooling 
(OECD, 2020) to support long-term strategic thinking in education. Building on the ground-breaking 
2001 OECD Schooling for Tomorrow scenarios (OECD, 2001), the report states that “in a complex and 
quickly changing world, this might require the re-organisation of formal and informal learning 
environments, and reimagining education content and delivery.” (see Figure 5). Green Learning 
Ecologies support this re-organisation of the learning environments – focusing on Schools as Learning 
Hubs and on Learning as You Go OECD scenarios for the future of schooling. In this chapter we will 
document why the Learning Ecologies are offering the context of implementation for the development 
of SC.  
 

 
 

Figure 5. Back to the Future of Education: Four OECD Scenarios for Schooling, OECD Publishing, Paris. 
Source: OECD (2020) 

5.1 Learning Ecologies 
To understand and value the world we live in, we need to understand our natural environment, our 
responsibility for maintaining it by instilling an environmental awareness that leads to a shared sense 
of SC. Young people should understand at an early stage the role and impact they have by participating 
in hands-on activities addressing an environmental challenge in their community. To a greater degree, 
we need to connect the learning of basic competences and skills with a deeper sense of responsible 

https://www.oecd.org/education/back-to-the-future-s-of-education-178ef527-en.htm
https://www.oecd-ilibrary.org/education/what-schools-for-the-future_9789264195004-en
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citizenship, coupled with and based upon scientific knowledge and an understanding that on the whole 
provides meaning to information. Only in this way, will young people learn to value data-based 
information, solve problems, make educated decisions, and take advantage of opportunities. Without 
the ability to critically evaluate information, scientific concepts can be misunderstood, and pseudo-
scientific reasoning can mislead people – such as climate-change deniers. Therefore, we need to help 
young people develop the necessary dispositions and become informed citizens capable of using their 
competences in science and technology wisely to solve the numerous global problems humans now 
face. The most recent example of this is the misinformation about the COVID-19 pandemic that can be 
found in popular media as well as the overall attitude of citizens towards the efforts of the scientific 
community to reduce the spread of the infections. 
 
Formal schooling is one way people can learn about the existential environmental challenges the world 
is facing, but also about the solutions that science and society can offer. It is organised and guided by 
formal curricula focusing on the acquisition of domain knowledge and scientific skills leading to a 
formal accreditation such as a diploma or certificate. As stated in the report on “Rethinking education. 
Towards a Common global goal?” (UNESCO, 2015) the changes in the world today – and in specific the 
challenges of sustainability and preserving the environment - are characterised by new levels of 
complexity and contradiction. These changes generate tensions for which education systems are 
expected to prepare individuals and communities by giving them the capability to adapt and respond. 
Overcoming the complex societal challenges of today will require all citizens to have a better 
understanding of science and technology if they are to participate actively and responsibly in science-
informed decision-making and knowledge-based innovation as it is stated in the recent report to the 
European Commission “Science Education for responsible citizenship” (European Commission. 
Directorate General for Research and Innovation., 2015) produced in 2015. While the central role of 
formal education is beyond doubt a significant part of competence development, skill acquisition and 
personal growth, one needs to acknowledge that a big part of learning takes place out-of-school. It 
results from daily activities related to family or leisure. In most cases, it is guided by curiosity or interest 
and leads to enjoyment. Particularly young people learn in diverse places as they grow up, for instance 
within their families, their communities, through the media, in after-school programmes, in the street. 
At the same time, they travel, and while they visit places like zoos, museums, and science centres. 
Sometimes – and ideally - they are confronted with and learn about the same concepts and phenomena 
in different learning contexts. As a result, a significant challenge arises: How can we integrate the same 
concepts and phenomena they learn in these different contexts in a connected ecosystem? While some 
research shows that people create links between different learning contexts (Eshach, 2007; Fallik et al., 
2013), most of the literature points to a severe lack of contact between formal and informal learning 
contexts introducing the same concepts and phenomena (Kim & Dopico, 2016; Leonard et al., 2017). 
As out-of-school learning experiences become more common in people's lives (considering the 
increased number of informal science learning initiatives available), it is crucial to facilitate stronger 
links and connections between the different learning settings and actors, that commonly are in the 
position to facilitate a “deeper learning” in environmental issues in formal education in combination 
with activities and partners outside the classroom. There is a unique opportunity to bridge the gap 
between the two worlds by developing an appropriate catalysing process: A connected learning 
ecosystem where young people may encounter a wide range of learning experiences and be supported 
by adults, scientists and policy experts, as well as peers in ways that could lead to future opportunities 
in personal, academic, professional, and civic realms. This vision requires educators and organisations 
to think beyond the bounds of their institutions to consider how collective action at the level of 
networks can provide opportunities and address inequalities in a way that more isolated efforts cannot. 
When discussing how youth might thrive in such an ecosystem—and what sort of interventions we can 
develop to help all youth do so—the idea of pathways (Sotiriou et al., 2017) has often come up as a 
useful metaphor that invites us to consider youths’ “learning lives” over time and across the many 
contexts (e.g., home, school, community organisations, science centres and museums, web and social 
media) where learning may occur.  
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While there are many ways to productively conceptualise such pathways, we simply invoke pathways 
as a metaphor for thinking about ways to provide structure to youth experiences – Learning Paths –, 
how they might “connect to” or “build upon” one another and thus allow a young person to pursue 
goals that require extended engagement or persistence across multiple contexts and learning 
opportunities. Learning paths take many forms influenced by emerging research and discoveries, 
changes in society's needs and interests, and changes in personal interests or opportunities. Some 
individuals describe their learning path as an upward trajectory, pointed towards a clear goal. Others 
describe their path as more irregular, resembling steps or, more often, an erratic bumpy line. Learning 
opportunities are made possible and shaped by the learning ecology that one inhabits. A Learning 
Ecology is the physical, social, and cultural context in which learning takes place. Like natural 
ecosystems, learning ecologies (see Figure 6) have physical dimensions, which may or may not include 
easy access to nature, science museums, or advanced science programmes or internships. However, 
we are less used to thinking about the sociocultural dimensions of learning ecologies. 
 

 

Figure 6: A graphical representation of the Learning Ecology (STEM Learning Ecologies | NSTA, 2016) 
that describes the learning paths of individuals in the framework of school and out-of-school learning 
activities. By introducing the concept of Learning Ecologies, the SYNAPSES Academy has the ambition to 
design and set-up a strong training ecosystem. In such an ecosystem each piece is interconnected (with 
synapses) thanks to the common standard-based training framework that is proposed from the project. 

5.2 Open Schooling – A catalyst for the School Transformation 
In the framework of SYNAPSES, Learning Ecologies are the contexts—the physical settings, social 
interactions, value systems and histories—in which teachers learn over time, on a daily basis and during 
the lifespan. Like their natural counterparts, robust learning ecologies are characterised by diversity, 
redundancy, and local adaptations. This means that a robust learning ecology contains a wide variety 
of training programmes and opportunities, across a range of institutions and places, allowing teachers 
different and multiple ways to engage with environmental issues. Even more, this framework 
encourages individuals to take increasing levels of ownership over their own training as they gain more 
experience.  
 
Nonetheless, such connected training ecosystem needs to be established and coordinated. It requires 
the cooperation and connection of collaborative partnerships, consisting of formal, non-formal and 
informal learning providers and stakeholders that can act as a key factor to optimise training 
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opportunities across a range of institutions and organisations. Such collaborative networks exist in the 
form of Open Schools: The network of the OSOS schools (Open Schools for Open Societies - 
https://www.openschools.eu/) consist of established partnerships consisting of institutions of formal 
and informal learning and provide a perfect starting point to introduce the Learning Ecologies and bring 
them to life. The role of the school heads is critical for the realization of such partnerships. 
 

Open Schooling (Sotiriou et al., 2017): where schools, in cooperation with 
other stakeholders, become an agent of community well-being; the walls 
around schools come down but they remain strong, sharing responsibilities 
with other community bodies. Non-formal learning, collective tasks and 

intergenerational activities are strongly emphasised; school projects revitalised around a knowledge 
agenda in cultures of experimentation, diversity, and innovation. It is an open system, welcoming 
approaches from potential external collaborators; The school scans its external environment to 
respond quickly to challenges and opportunities; families are encouraged to become real partners in 
school life and activities; professionals from enterprises and civil and wider society are actively be 
involved in bringing real-life projects to the classroom. Partnerships are based on equality of 
relationships and opportunities for mutual learning; Relevant policy makers encourage policy buy-in 
and the mainstreaming of good practices and insights into policies, and hence sustainability and 
impact. Such partnerships foster expertise, networking, sharing and applying science and technology 
research findings across different enterprises (e.g. start-ups, SMEs, larger corporations). 
 
Another case of such collaborative frameworks involving different stakeholders around the educational 
organization is the open living lab (https://www.schoolsaslivinglabs.eu/).  
 

The SALL aims to open-up schools to their local communities by transforming them in Living 
Labs.  In this way, SALL proposes a new framework for schools across Europe to approach 
their science education programmes, in order to make STEM teaching more relevant, 
systemic and inclusive for their students, collaborating with their local ecosystems and 
research centres, and with the active support and involvement of science centres and 
museums in this process. SALL proposes the living lab methodology as a new technique of 
unique value and possibilities for the development of open schooling activities linked to 

science learning. SALL brings together school communities, including teachers, students and their 
families, research institutions, science museums and centres, spaces of informal learning and open 
innovation, as well as policy makers, and engages them in intensive dialogue and mutual learning and 
exchange. 
 

https://www.openschools.eu/
https://www.schoolsaslivinglabs.eu/
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These environments play a crucial role in creating opportunities for students’ sustainability citizenship 
competence development in relation to pro-environmental behaviour (Cincera & Krajhanzl, 2013). 
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While external factors may limit students’ engagement with meaningful problem-solving and 
behaviour change outside of the classroom, open living lab environments offer proven grounds where 
students can see that knowledge can be applied in their daily lives. In such a way the open living labs 
approach could help teachers to develop their own competences in responding to climate change. 
 
Practical Example: Green Awareness in Action—How Energy Conservation Action Forces on 
Environmental Knowledge, Values and Behaviour in Adolescents’ School Life 
 
One pioneering initiative, the GAIA project, exemplifies how Internet of Things (IoT) technology can be 
utilized to deepen students' engagement with sustainability. By integrating environmental monitoring 
and data analysis into educational activities, this project showcases the potential of ESD to provide a 
meaningful, action-based learning experience. This approach not only aligns with the overarching goals 
of ESD, which aim to prepare learners to tackle modern sustainability challenges but also demonstrates 
the practical application of digital tools in bridging the gap between environmental knowledge and 
actionable behavior. The GAIA project served as a prime example of how hands-on engagement with 
sustainability concepts can enhance students' connection to environmental issues and empower them 
with a sense of agency. The project's focus on enabling students to monitor and reduce their energy 
consumption through IoT devices illustrates the importance of integrating sustainability into daily life, 
a key aspect of ESD. Furthermore, the research highlights the significant role that values and motivation 
play in influencing environmental behaviors. Findings indicate that combining action and feedback 
methods with value-driven education can markedly improve students' environmental literacy. This 
comprehensive educational model, which weaves together knowledge, values, behaviors, and science 
motivation, presents a viable strategy for promoting SC (Maurer et al., 2020; Maurer & Bogner, 2021). 
The evolving educational landscape, as demonstrated through recent studies, suggests a promising 
convergence of theory and practice. This approach is crucial for preparing learners to become 
informed, motivated, and effective environmental stewards, capable of navigating the complexities of 
sustainability challenges in the modern world. 

 

5.3 Context of Implementation: Introducing a Whole School Approach for the 
Development of Sustainability Citizenship 

This section presents a detailed analysis of the key pillars of the proposed approach highlighting the 
key opportunities and challenges for establishing the context of implementation for the development 
of SC. Furthermore, these sections examine how SYNAPSES intends to address the barriers and seize 
the opportunities for maximizing the effectiveness of the SYNAPSES Training Framework. 
 
Whole School Approach (WSA), as the starting point of the development of Green Learning Ecologies 
to facilitate students learning, refers to a holistic, systemic, co-creative, and reflexive effort by all 
stakeholders involved in education to meaningfully engage students and in general, the school 
community in complex sustainability challenges. Holistic highlights the attempt to explore and address 
sustainability issues from multiple perspectives in an integrated and relational way. Systemic refers to 
considering key aspects of the education system simultaneously (formal, non-formal, and informal 
education, curriculum, pedagogies and learning, professional development, school-community 
relationships, school practices, vision, and leadership). Co-creative refers to the inclusion of multiple 
voices and stakeholders in the development of the approach within a given context either at a school 
or a policy level. At last, reflexive refers to the need for continuous learning, monitoring, evaluation, 
and re-calibration in response to an ever-changing world.  
 
A WSA is a concept in which multiple themes can be simultaneously addressed within the overarching 
umbrella of sustainability or sustainable development, not by reducing them to “learning tasks”, but 
as entry points to different ways of working and living, considering current global challenges (Mathie 
& Wals, 2022). In this sense, this section provides an overview of how to transform schools to enablers 
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of the WSA to tackle sustainability challenges, introduce innovative topics and pedagogies, foster 
innovation, and strengthen collaborative and participatory learning and planning. A whole-school and 
interdisciplinary approach that includes students, teachers, families, and the broader community can 
help to create a cultural shift towards a more sustainable future (Borgonovi & Pokropek, 2022). Hence, 
the creation of continuous learning paths that begin in primary education through to secondary and 
higher education is of paramount importance to ensure that young people are prepared to meet future 
sustainability challenges.  
 
 

 
Figure 8: The key pillars for the development of the SYNAPSES Training Framework. They highlight the 
key opportunities and challenges for establishing the context of implementation for the development 
of SC. 
 
The SYNAPSES Framework has set as a priority to engage school heads and teachers to a WSA as the 
path towards the development of SC. Such an approach should be (see Figure 8):  
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• Relevant to the school’s mission; national educational priorities; community identity; as well as 
localised to the environmental priorities and regional needs. 

• Resourced with expertise and support in sustainability and learning for sustainability; physical 
resources and technologies to make the transition; and medium-term financing opportunities to 
execute plans. 

• Reflective by capacity building, critical reflection and evaluation at all levels; develop critical 
thinking, digital and sustainability competences in its staff and students; striving to become a 
learning organisation. 

• Responsive by embracing a flexible structure and adapting to local and cultural settings; teachers 
and students develop the capabilities to recognise complexity as well as the changing nature of 
sustainability challenges and reject a one size fits all approach to sustainability. 

• Reformative which means that the agenda is not simply one of adding environmental or SDG 
themes to the curriculum but involves reframing the entire educational experience to support the 
overall learning ecology. 

 

5.3.1 Vision and Leadership 
The vision and leadership of a school within the WSA plays a crucial role in 
promoting SC and practices. Such a vision emphasizes the recognition of the 
school as a hub for fostering connections between students, educators, and the 
natural world. By providing transformative learning experiences grounded in 
nature, the school cultivates a sense of responsibility and respect for the 
environment. The leadership of the school ensures the implementation of 
comprehensive policies and practices that prioritize SC, such as integrating 

nature and biodiversity topics into the curriculum, enhancing outdoor learning activities, and engaging 
with the local community to create a holistic and impactful educational environment. To achieve this 
vision, the school's leadership must focus on integrating sustainability issues and challenges into 
various aspects of school life. The leadership encourages teachers to incorporate nature-centered 
activities and field trips into the curriculum, fostering a deeper understanding of ecological systems 
and inspiring students to become eco-literate citizens. By creating opportunities for experiential 
learning, the school nurtures a sense of agency and empowerment among students. School principals 
and overall, the school administration play a pivotal role in fostering SC within their schools. They are 
responsible for establishing a collective vision that promotes a participatory process to engage the 
school community and external stakeholders. Moreover, principals need to prioritize the integration 
of the key features of SC into the daily life of the school, ensuring that sustainability practices are 
embedded in various aspects of the school's operations. The school’s vision and effective leadership 
also play a crucial role in forging partnerships, the school not only benefits from external expertise but 
also creates a broader impact by spreading awareness and inspiring change beyond its immediate 
sphere. The leadership also allocates resources to improve the school's infrastructure, incorporating 
green technologies and renovation projects. Through these proactive measures and collaborative 
efforts, the school demonstrates its dedication to cultivating a sustainable and nature-centered 
learning environment. We highlight the strengths and the challenges of the approach: 
 
Strengths  

• The existence of a powerful and convincing political vision and a structured legal framework. 

• The existence of supportive management and long-standing school culture.  

• The existence of strong leadership, vision, and sustainability coordinators. 

• The ability to invest in sustainable solutions and funding opportunities and to seek external 
expertise where needed. 

• The presence of consultation processes involving diverse groups of education stakeholders. 
Challenges 

• The teachers do not necessarily believe in its ethos or sustainability approach.  
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• Lack of support by national educational authorities to face the unique challenges.  

• Finding staff who want to take on the coordination role. 
 
The SYNAPSES Academy aims to promote a clear, long-term, and innovative vision for school-heads 
and teachers. Through Visionary Workshops, engagement with school principals, expert teachers, and 
a focus on co–design and futures thinking approaches, the project team aims to build a strong and 
dynamic community of practice centered on teaching for SC. Organizing these activities at a local and 
international level shows that an understanding of the importance of context and local relevance and 
this aspect is vital in ensuring that the Vision pillar aligns with the unique needs and characteristics of 
each community. 
 

5.3.2 Community Connections  
The process of supporting teachers in forming school partnerships with external 
societal actors to enhance the implementation of SYNAPSES Academy activities 
raises questions such as: 

• How are schools establishing partnerships with local environmental 
organizations, governmental and policy-making agencies, local businesses, NGOs, 
and universities to foster collaborations and access expertise, resources, and 
funding opportunities?  

• How is networking and knowledge sharing encouraged among schools where teaching for SC 
is the norm or those that are just entering the transformation journey?  

 
The answers are grounded on the Living Lab methodology and how schools can be transformed into 
initiators of co-creation and participatory processes or even prototypes of new ideas and concepts. 
Thus, the design principles and practices that constitute a potential field for creative innovation and 
support for promising initiatives on sustainability, offering competences, abilities, methodologies, and 
a unique viewpoint. Weighting in the “co-creative” aspects, we are focusing on an environment that 
aims to facilitate co-creation as an interactive scheme for collaborative research where multiple users 
play an active role. In this context, design-based participatory processes are suited to support youth 
development and empowerment as long as they: i) provide spaces for experimentation, inviting youth 
to reflect and enact choices in a non-serious, playful environment; ii) offer opportunities for peer 
interaction, equal participation with adults, exploration of diverse identities, and elaboration of 
possible futures; iii) improve youth’s ability to understand and contribute to (trans)forming their life 
contexts, exercising skills for active participation and positive intervention. In the ‘Schools as Living 
Labs’ (SALL, 2021) project the Living Lab approach is proposed as a new technique for the development 
of open schooling activities linked to the development of proficiency in science. The methodology used 
to support the collaboration among different partners who want to address a concrete issue relevant 
for each of them, typically comprising of the following phases: 
 
1. Co–creation and analysis including identifying needs, defining issues and coming up with ideas and 

a real solution, making use of the participants’ personal experience, 
2. Exploration and quick prototyping, as ideas are immediately put into practice and tested, 
3. Experimentation by testing the prototype or scenario of the solution in real life and finally, 
4. Evaluation by analysing the results of the experimentation to validate or improve the solution. 
 
In the phases mentioned above, the central players are the school communities by initiating and 
participating in the co–design processes. Thus, schools were systematically engaged in the work of a 
project, involving students, teachers, and students’ families in the processes of dialogue, mutual 
learning, and co-construction. As revealed from the project outcomes, teachers were more involved in 
the project planning and conceptualization process and more eager to express and reflect on aspects 
(of internal and external origin) that could facilitate or hinder the successful implementation of their 
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school project. However, some concerns are noticed about the actual practicability of such efforts. In 
particular, the Living Lab approach consists of an ideal scheme to introduce such initiatives and actions 
nevertheless, the success of these approaches is dependent on effective communication, 
collaboration, and engagement of all stakeholders with the school community, which can be 
challenging in a complex and diverse educational setting. Overcoming these barriers will require a 
concerted effort from all education stakeholders, including teachers, students, parents, and 
policymakers, to support the adoption and implementation. We highlight the strengths and the 
challenges of the approach: 
 
Strengths 

• The presence of experienced and flexible staff: professionals who embrace projects.  

• The support of the local community in the school's environmental projects. 

• Successful collaborations with national and international organisations to provide an interactive 
and dynamic platform to the students.  

• The existence of extra-curricular partners, out-of-school learning spaces.  

• The financial support from partner municipalities and directorates 

• The creation of learning communities, linked by common goals in an informal and friendly 
atmosphere.  

• Fostering extroversion through the involvement of external experts in environmental activities that 
encourages pupils to evaluate the information given to them. 
 

Challenges 

• Lack of community engagement due to time constrains and limited resources.  

• Collaborating with the local community and various stakeholders can be challenging, expensive, 
and time - consuming.  

• Community motivation and budget constraints.  

• Complexities of mobilizing a highly pluricultural community with different languages and 
perspectives. 

• When referring to infrastructure maintenance, there is a lack of budget and personnel to support 
maintenance activities.  

 
Grounded on the Schools as Living Labs methodology the SYNAPSES Academy will provide a real-world 
context for numerous environmental challenges. In this way, the school community, including 
students, teachers, staff, parents, and local stakeholders, will collaborate in co-designing and 
developing hands and minds on projects that promote SC. Inclusivity ensures that diverse perspectives 
will be considered through the co–design processes, leading to more well-rounded and 
student/community - driven solutions. This process will be facilitated through the offering of numerous 
Best Practices (projects and activities that will be selected by the consortium partners) that will 
populate the SYNAPSES Academy Community Platform.  
 

5.3.3 Institutional Practices  
The potential opportunities of linking teaching for SC to the physical and technical 
infrastructure and daily operations of the school are many and include the 
transformation of the school building and the schoolyards to a sustainable, 
inclusive, and beautiful learning space to teach different concepts. Focusing on SC, 
the installation of green roofs, rainwater harvesting systems, green shady 
structures, tree planting, and overall, the school yard reconstruction, the energy 
efficiency of the building, the use of renewable resources and other related 

installations can encompass the engagement of the entire school and local community taking 
advantage of the Living Lab methodology. 
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Examples of activities that support the development of Sustainability Citizenship in Schools: a) Solar 
Power Lab on the roof of the school building offers a new concept of inquiry learning related with the 
school infrastructure. b) Using interactive energy dashboards, students can experience the energy-
efficient features and the varying conditions of season and weather. The dashboard gives students a 
synergistic view of how the schools site operates as an integrated system of which they are an essential 
component. Schools can be transformed to laboratories that promote sustainability citizenship.  
 
According to the “FIT FOR 55” legislative package (Delivering the European Green Deal - European 
Commission, 2021), that transposes this European Climate law (European Climate Law - European 
Commission, n.d.) into the national regulations, a European renovation wave that will concern almost 
all existing buildings will be imposed. Such renovations have already taken place in different European 
countries. In terms of sustainability, these plans are targeting a change of attitude in three dimensions: 
 

• Restoring nature: So that we are prepared for rising temperatures, heat waves/storms, seasonal 
water shortages with a smart adaptation of the urban environment, 

• Increasing Environmental Handprint: This will lead to profound behavioural change (knowledge, 
offers, and habits), with an increasing need for lifelong learning involving three generations working 
together to achieve sustainable global performance, 

• Footprint reduction: Transitioning to reduced emissions, waste reduction and renewable energy is 
one of the most powerful ways for countries to reduce their Ecological Footprint with qualitative 
retrofitting and renovation in a circular approach, 

 
Highlighting these dimensions, the creation of increased environmental handprint and decreased 
carbon footprint educational facilities, such as schools, universities, or science centers, involves a 
process that can promote formal, non-formal, and informal learning, foster healthy and high-
performing learning environments, ensure responsible fiscal management of community resources, 
and showcase sustainability leadership by reducing the impact of the built environment. To this end, 
educational spaces hold great potential as innovation incubators and catalysts for sustainable design 
that is both attractive and affordable to everyone. The overarching goal of such actions is to engage 
students in the planning, co-design, monitoring, and renovation processes by collaborating with 
external experts, researchers, and different societal actors to promote the school’s vision. Building on 
these ideas, it has been agreed more recently that the right spatial articulation in schools offers the 
opportunity for hosting different activities. Education is a constantly evolving field with changes in 
pedagogy, technology, instructional programs, and enrolment, making it necessary for educational 
environments to be adaptable to constant change with minimal disruption and cost. Thus, these school 
environments will be able to showcase innovative approaches and solutions, with the common goal of 
creating a school that promotes inquiry and challenge-based learning and a sense of ownership among 
students and building stakeholders. Potential opportunities and challenges that are noticed are: 
 

Figure 10. Renewable Energy Labs and Interactive 
Energy Dashboards can be used to transform 
school building to living labs towards zero energy 
buildings. 
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Strengths 

• The meaningful participation of students in decision-making about school life and their involvement 
in community-based decisions and actions. 

• The staff realisation of the importance of “unlearning” the deeply ingrained habits and expectations 
that stand in the way of sustainability. 

• The long-term core staff members and long-term commitment to sustainability-oriented education. 

• The cultivation of students’ innovative literacy and financial and economic literacy linked to 
entrepreneurial skills. 

Challenges 

• The uneven commitment by members of the educational team: due to national educational 
policies, teachers rotate and therefore there may be an unstable team. 

• The different sustainability issues that the schools in depopulated or rural areas are facing from 
those in urban areas even though are rich in nature and have strong human ties. 

• The time and money that is needed. 

• The risk of greenwashing or the seeking of certification more as a label of merit rather than a way 
to promote real transformative changes at an organisational level. 

 
The SYNAPSES Academy will integrate in its syllabus such sustainable practices, opportunities for 
outdoor education, and student involvement in decision–making. Project related to school building 
renovation, school gardens, green roofs, vertical gardens, pocket and biodiversity parks, and rainwater 
management concepts will be enhanced by community projects linked to disaster risk management, 
ecosystem services, and forest management. The SYNAPSES platform will be populated with numerous 
projects and activities that foster ecological awareness, critical thinking, and a deeper understanding 
of sustainability principles inside and outside school. 
 

5.3.4 Pedagogy and Learning 

SYNAPSES Academy will promote the introduction of Challenge Based 
Learning (CBL) in school settings. CBL provides an efficient and effective framework 
for learning while solving real-world challenges. The framework fuels collaboration 
to identify big ideas, ask thoughtful questions, and identify, investigate, and solve 
challenges. CBL helps students gain deep subject area knowledge and develop the 
skills necessary to thrive in an ever-changing world. It must be noted that Critical 
reflection is fundamental to transformative learning, which invokes processes of 

reconstructing knowledge based on life experiences and arriving at new ways of thinking and being. 
The main practices and conditions essential for fostering transformative learning towards SC 
development must incorporate: 
 

• A safe and trustworthy learning environment that is democratic and open and that promotes critical 
reflection and critical thinking. 

• Experiential learning opportunities that link formal and non-formal education. 

• Learner-centered approaches to promote student autonomy. 

• Feedback and self-assessment by ‘facilitators’ to participants, by participants to participants, and 
by participants to facilitators. 

• Appropriate facilitator characteristics, e.g., trustworthy, empathetic, authentic, caring, and sincere. 

• The adoption of the cultural background of the participants in the school community. 
 

The pedagogical approaches needed to achieve this should be learner-centered, action-oriented, and 
transformative. While such pedagogical approaches describe the general character or guiding 
principles for designing learning processes, specific approaches, and tools, in line with these principles, 
are still needed to facilitate the learning process: 
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• Collaborative real-world projects, such as a service-learning project and challenges for different 
sustainability topics. 

• Vision-building exercises, such as future workshops, scenario analyses, utopian/dystopian 
storytelling, science-fiction thinking, and fore and back – casting. 

• Analysis of complex systems including community-based research projects, case studies, 
stakeholder analysis, actor analysis, modelling, and systems games. 

• Critical and reflective thinking including through fish-bowl discussions and reflective journals. 
 
When teaching and learning methods for a specific setting or topic are chosen, they have to match the 
needs of the learner group (e.g., based on age, prior knowledge, interests, and abilities), the context 
in which the learning takes place (e.g., space in the curriculum, pedagogical climate, and cultural 
traditions), and the resources and support available (e.g., teacher competences, teaching materials, 
technology and/or funding opportunities). The strengths and the challenges occurring in implementing 
such pedagogies are defined as: 
 
Strengths 

• The location of the school (e.g., urban, rural) which facilitates students to work outside and connect 
with nature. 

• The real-life challenges and roles that are given to students. 

• The raising students’ enthusiasm to study with diverse learning methods and learning 
environments. 

• The opportunity to integrate STEAM courses, citizen science projects, action research, cooperative 
learning, and storytelling into regular classes.  

• The exploration of different ways in which students can individually or collectively take action to 
address sustainability issues in practical ways. 

Challenges 

• To engage every teacher in the school and ensure that sustainability is implemented in different 
disciplines. 

• The lack of significant pedagogical freedom for teachers.  

• To engage students with topics that are not familiar to them, i.e., agriculture and school gardens. 

• To keep track of all the progress and have a clear action plan when there is so much going on 
throughout multiple aspects of the school.  

• To build up hands-on experience for learners to understand problems and develop solutions 
especially when there is a lack of teachers’ confidence. 

• The time needed for the preparation of new educational materials. 

• Changing attitudes and social behaviours is a long-term effort that needs to bring students, parents, 
and teachers together. 

• The different learning styles of the students. Different tasks that suit and empower each student 
individually should be considered. 

• Lack of teachers’ knowledge and confidence to teach using these methods and approaches. 
 
Through the introduction of challenge-based learning the SYNAPSES Academy aims to present to 
teachers ways to engage the students‘ mind, body, heart, and soul in a holistic learning experience. 
Since the heart of the proposed open schooling approach, will be the process where the students ‘feel‘ 
the problems and the needs of their school and the local community, the focus of the sustainability 
related activities is on creating a pedagogical atmosphere of creativity, curiosity, collaboration, 
participation, and democracy. In this sense, the philosophy of "head, heart, and hands" will guide the 
educational approach, ensuring a balanced integration of knowledge, emotions, and practical skills. 
Hence, through place-based, experiential, and inquiry – based approaches the school grounds and 
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public spaces are transformed into dynamic classrooms, offering hands – and minds - on experiences 
fostering a deeper connection to the environment.  
 

5.3.5 Curriculum 
In the classroom environment that promotes the development of SC, school 
curriculum should be much more than just a list of topics split in different subject 
domains. It should reflect the vision of the school for the learning experience of 
the students, an aggregate of knowledge content and practice intended to support 
a seamless acquisition of key skills and attitudes with a concrete set of goals 
towards their integration as valuable members of their community. Curriculum 
should be organized not as a standard set of disciplines but as an integration of 

the different domains under a common umbrella. Curriculum should be flexible to accommodate, in 
general, the different socio-cultural environments and particularly each student’s specific needs. Cross-
disciplinary connections should be established taking all these characteristics as a starting point and 
building towards an aggregate of different experiences where students will understand the natural 
world and acquire the necessary competences to thrive in this rapid changing era. Part of the solution 
to these problems is to conceive the goals of ESD not in terms of the knowledge of a body of facts and 
theories but a progression towards key ideas which together enable understanding of events and 
phenomena of relevance to students’ lives during and beyond their school years. The mode of 
communication is crucial if we are to convey the links between ideas and experience, which is better 
preserved in narrative form than in a list of disconnected points. It is important also to show how the 
key ideas have their roots in students’ early explorations so that teachers, even if not the students, are 
aware of the contribution of these activities to a developing picture of the scientific aspects of the 
world around.  
 
It is not only ESD than can be improved by anchoring facts and figures to unfolding themes. Historians 
are calling for specific events to be linked to narratives; similarly, there is a strong case for bringing 
together ideas from studying different phenomena in geography. The same could be said of many 
domains of knowledge, which exist as domains by virtue of possessing a core of knowledge, skills and 
attitudes but where, as in the case of science, the nature of this core is not made explicit. 
   
There can be no doubt that a reason for the current fragmentation of students’ learning experiences 
in many domains is to be found in the form of assessment that is used. Conventional tests and 
examinations ask a series of disconnected questions which inevitably represent a selection, from the 
possible range, of those questions which can be reliably scored. Not surprisingly this encourages 
teaching of disconnected items of knowledge and how to give the ‘right’ answers. Further, the use of 
the results of assessment for high stakes decisions affecting students and teachers has implications for 
what is assessed and how. When students and teachers are being judged on results of tests or 
examination, there is a premium on accuracy that leads to restricting what is included to learning 
outcomes where performance can be most easily marked as correct or incorrect. This tends to exclude 
outcomes that are more difficult to judge unequivocally as right or wrong, such as application of 
concepts, reasoning, understanding (as opposed to factual knowledge) and attitudes that are likely to 
influence future learning. Although some of the outcomes that are difficult to include in formal written 
examinations can be assessed through projects or course work, high stakes pressure leads to a narrow 
focus in such work on the aspects that are reflected in the assessment criteria. This “disease” spreads 
to the primary school when testing is frequent and is used as a measure of teachers’ or schools’ 
performance. In extreme, this results in what is taught being determined by what is assessed rather 
than by what is of value in adding to a growing understanding of key ideas and development of 
reasoning skills and attitudes. It causes teachers to teach in a way that neither satisfies them nor their 
students.   
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Unfortunately, policies of frequent external testing of all students persist, despite two decades of 
research which evidences the negative impact and refutes the claim that “testing raises standards”. 
However, it is not our purpose here to discuss further issues relating to assessment of students’ 
achievement nor the related matter of how to evaluate the effectiveness of schools, except to point 
out that it is an appropriate time for considerable investment in developing new approaches to 
assessment that better reflect key ideas and skills in all subject domains.  
 
Recent actions to reverse students’ lack of interest in and enjoyment of science have focused on the 
approach to teaching. An inquiry-based approach is widely advocated and is being implemented in 
many different countries across the globe. Inquiry, well executed, leads to understanding and makes 
provision for regular reflection on what has been learned, so that new ideas are seen to be developed 
from earlier ones. It also involves students working in a way like that of scientists, developing their 
understanding by collecting and using evidence to test ways of explaining the phenomena they are 
studying. There is growing evidence that this has a positive influence on attitudes to science. However, 
it is optimistic to assume that a change in pedagogy can be brought about without changing content 
or the curriculum. Inquiry-based teaching is demanding, both of teachers’ skill and of time for teaching 
and learning. Inquiry-based learning can lead to greater depth in understanding but as it takes more 
time the corollary is that the breadth must be reduced. Thus, focusing on the key features of SC is a 
natural, and indeed necessary, accompaniment to promoting inquiry-based learning. The strengths 
and the challenges occurring in implementing such pedagogies are defined as: 
 
Strengths 

• The connection of the curriculum to the SDGs and GreenComp Framework offers an immense 
opportunity for inquiry-based learning. 

• The increasing interest in the field of ESD.  

• The unique and well documented learning outcomes of inquiry process  
Challenges 

• The limitations of national curricula.  

• Teachers’ focus on curriculum delivery. 

• The lack of assessment and accreditation structure in place. 

• The lack of school autonomy. 
 

5.4 Curriculum Content   
By curriculum content we mean the topic or subject matter studied as a vehicle for students to achieve 
the ideas, skills and attitudes set out in a formal programme of study. Since there are numerous 
settings for the development of ideas about, for instance, renewable energy, food chains, or waste 
management, there must be some way of choosing among possible topics and activities. The principles 
in Section 3.4 imply some criteria for selection: activities should promote enjoyment of scientific 
activity; sustain curiosity; be seen by students as interesting and relevant to their lives; and of course, 
develop scientific understanding, capabilities, and attitudes. Further, a central part of the reason for 
SC is for students to experience how science enables us to understand how the world works.  

 

5.4.1 Using content from the world around  
Teachers generally instinctively recognise the need to capture the interest of their students and that 
this is best attempted through selecting content relating to a real or possible but hypothetical 
experience. Teachers of young children are expert at creating a story or an imagined situation as a 
setting for investigations – building a model house out of shoe boxes in the classroom as a context for 
exploring different materials that are used in real constructions or imagining how to keep warm on a 
cold and windy mountain as a reason for testing the insulating properties of different fabrics. For older 
students the pretence can be supplemented by real experience, through visits to power stations, 
water-treatment plants, recycling centres, etc. Not only can such visits motivate interest in how these 
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essential services are provided, but they give students opportunity to see how science is applied in 
these processes.  

 

Real world topics provide interest and motivation. The motivating link is important, particularly in an 
age where students have instant access to entertainment not only through television but also at any 
time on their mobile devices. But events and phenomena in the world around are usually too complex 
for students to be able to understand how they work by directly interacting with the actual events or 
phenomena. Although using real world contexts has many advantages – and there are certain 
phenomena that need to be studied in situ precisely because of the complexity – it can also be 
confusing. The considerable detail of actual events can obscure the characteristics that need to be 
identified to develop ideas that transfer to other settings.  

 

Students need help in giving attention to the critical (as opposed to the irrelevant) features of a 
complex problem and it should not be assumed that they are able to identify underlying and applicable 
relationships for themselves. So, to avoid confusion of working only in the field, we take the essence 
of the problem into the classroom or laboratory where ideas can be more directly tested and 
developed. Whether the context that motivates engagement is a story or a visit, the science is learned 
in a simplified version of reality in the classroom or laboratory where conditions can be controlled, and 
variables measured. 
  
In this process it is important not to lose the link to things in the world around. Unless the crucial link 
back into the “real” setting is maintained, there is a risk of the relevance of classroom-based activities 
being forgotten. So, there is a need for a balance between the richness and cognitive demands of too 
much information associated with real world contexts and study of specific selected aspects that help 
to make connections between different events and phenomena. Also important is regular discussion 
of how the findings of classroom inquiries are connected to the initial motivating context. Most 
significant for the development of bigger ideas are challenges to apply emerging ideas to new 
situations and to make connections with the ideas used to explain them.  

 

5.4.2 Ways of engaging with content  
There are some topics that are best addressed through investigation and inquiry whilst others re more 
appropriately presented as an account of a scientific discovery or discussion of experiments or findings 
of current topical interest. All of these should be included in the selection of content linked to the big 
ideas. It is important for students to have opportunities for discussing how some ideas have changed 
in the history of science and the reasons for these changes. Extending such discussion to students’ own 
investigations helps students to recognise the role of evidence in the development of understanding, 
advancing their progress towards big ideas about the nature of science and its applications. This is 
further helped by discussion of how applications of science have led to developments in, for instance, 
medicine, communications, and travel. Topics such as these generally engage students’ interest and 
are key sources of motivation to develop their ideas about events and phenomena in the world 
around.  
 

5.4.3 Progression in engaging with content  
It is possible to study the same events, habitats and phenomena at different times across the years of 
schooling as long as the ways in which the content is investigated take account of students’ progression 
over time in the development of relevant ideas. This progression will vary from student to student 
according to their previous opportunities both in and out of school. A precise description of progress, 
applying to all students, is thus unrealistic but there are common trends that enable a broad 
description of what might be expected at various points as students move from pre-school through 
primary and secondary education. These trends include:  
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• greater recognition that several factors need to be considered if phenomena are to be explained  
• greater quantification of observations, using mathematics to refine relationships and deepen 

understanding  
• increasing ability to consider that properties may be explained by features that are not directly 

observable  
• more effective use of physical, mental and mathematical models.  
 
The references here to the increasing use of quantification of observations and models of relationships 
highlight the important role that mathematics takes in developing ideas in science through inquiry. 
Mathematics helps students to go beyond description in words. Organising data through 
representation in graphs, charts and tables helps students to notice patterns and make connections 
that develop their thinking about associations between variables, and to formulate hypotheses about 
causes that can be tested. Analysing data statistically enables students to make inferences about the 
probability of relationships and predictions. There is mutual benefit in coordinating science and 
mathematics education; mathematical tools help understanding in science and, at the same time, 
using data from science investigations helps in the developing appreciation of the range and 
application of these tools.  
 

5.5 The Changing Role of The Teacher 

To analyse the current and projected activities of educational practitioners in the context of 
Sustainability Citizenship, we focused on the roles of school heads, teachers, teacher trainers, pre-
service teachers, and curriculum developers. This analysis also includes a comparison of present and 
future tasks in an educational environment that creates the conditions for the development of SC. 

 

5.5.1 Current Activities of Practitioners 

1. School Heads and Teachers: 

o They are increasingly aware of their role in promoting sustainability but face challenges due to 
lack of training, resources, and comprehensive policies. There is a reliance on personal initiative 
and adaptability. 

o Context: Operate within systems that lack systemic integration of topics related to SC and often 
work in isolation or on project-based initiatives. 

2. Teacher Trainers: 

o Limited emphasis on Sustainability Citizenship during initial teacher training, leading to a 
shortage of expertise in sustainable development education. 

o Context: Existing professional development systems are not adequately equipped or focused on 
Sustainability Citizenship. 

3. Pre-service Teachers: 

o Engage with sustainability topics more in theory than practice due to the curricular gaps and lack 
of experiential learning opportunities. 

o Context: Learning in settings where Education for Sustainable Development is not fully 
integrated or prioritised, especially at early education levels. 

 

4. Curriculum Developers: 

o Struggling to integrate biodiversity and sustainability effectively across the curriculum due to 
unclear definitions of competences and learning outcomes. 

o Context: Work within curricula that do not make comprehensive links between key skills, 
thematic areas, and scientific understanding. 
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5.5.2 Projection of Future Activities 

1. School Heads and Teachers: 

o Emphasis will be placed on school self-evaluation as a tool for sustainable development, avoiding 
mere compliance and focusing on visionary, localized, and evidence-based approaches. Schools 
will focus on increasing student engagement through self-assessment, peer-review, and 
decision-making processes. Expected to adopt whole-institution approaches, integrate 
sustainability into the school's vision, and engage students actively in sustainability projects. 
Strong collaborations involving schools, local communities, and sustainability stakeholders will 
be crucial. Cross-sectoral activities and communities of practice will be fostered. 

o Context: An educational ecosystem supportive of whole-school approaches, with clear policies 
and action plans for SC. 

2. Teacher Trainers: 

o Expected to provide more comprehensive training and development opportunities focusing on 
sustainability, including cross-curricular teaching and leadership skills. Likely to focus more on 
Sustainability Citizenship in their programs, developing explicit competence frameworks for 
sustainability. 

o Context: Will work within reformed professional development systems emphasizing ESD and 
leadership. 

3. Pre-service Teachers: 

o Projected to have more hands-on interaction and experience with sustainability topics, fostering 
deeper engagement in nature conservation and will have greater involvement in decision-
making processes regarding sustainability issues in schools, enhancing their engagement and 
critical thinking skills. 

o Context: A more inclusive and participatory educational setting where student voices 
significantly influence sustainability initiatives and school policies. Students will learn in settings 
where SC is a core element of the curriculum, with a focus on experiential learning. 

4. Curriculum Developers: 

o Expected to support school autonomy and provide resources for sustainability education. This 
approach allows for addressing local priorities within broader policy frameworks. They will 
integrate sustainability competences more explicitly and holistically into the curriculum, making 
links to transversal skills and scientific understanding. 

o Context: Expected to work within frameworks that prioritise SC and provide clear guidelines for 
implementing it across disciplines. 

 

5.6 An educational ecosystem focusing on the development of Sustainability 
Citizenship 

• From Policy to Practice: Future tasks will involve translating policies into actionable plans at the 
school level, with a more coherent and integrated approach. 

• From Isolated to Integrated Approaches: The shift from isolated, project-based initiatives to 
systemic, whole-institution approaches with stronger collaborations and partnerships that include 
schools, local communities, and various stakeholders. 

• From Theory to Practice: Moving from a theoretical understanding of sustainability to practical, 
hands-on experiences. 

• From Inadequate Training to Comprehensive Development: Expanding professional development 
opportunities for educators to include sustainability competences and leadership skills. 
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• From Fragmented to Holistic Curriculum Design: Evolving from fragmented curricular elements to 
a holistic integration of sustainability. 

• Enhanced Student Participation: Future initiatives will see a significant increase in student 
involvement in sustainability activities, fostering a sense of ownership and responsibility. 

• Evaluation and Monitoring Shifts: Future tasks will emphasize self-evaluation and formative 
external evaluation as tools for continuous improvement in sustainability education. 

• Empowering Teachers and Leaders: Professional development and leadership training will become 
more prevalent, focusing on sustainable practices and holistic education approaches. 
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6 SYNAPSES Training Framework 
Having defined the key features of Sustainability Citizenship, the key drivers of change and the context 
of implementation, in this section we are describing the key axes for the development of the SYNAPSES 
Academy: a) Methods for engaging and motivating teachers, b) Methods for assisting the behavioral 
change of teachers, c) Provision of exemplary pre- and in-service training programmes, d) The 
development of a wide Community of Practice and the e) The Development of an Accreditation Scheme 
of Sustainability Citizenship. 

 

6.1 Methods for involving school heads and teachers 
As mentioned previously, school heads and teachers have a key role to play in the development of SC 
for young people. Teaching for sustainability citizenship poses unique and maybe complex challenges 
for the teacher. The teachers need to coach the students – to provide scaffolding for the inquiry and 
sense-making process, and reduce confusion by modelling practices, to provide feedback and help 
students plan and perform investigations. It is important that the school heads and teachers 
successfully shift their traditional roles and become comfortable in their new roles in the school and in 
the classroom. Do teachers successfully shift from traditional teacher-centred practices to a more 
student-centred inquiry-based practice? How do teachers support the development of deep 
understanding of key ideas in sustainability? How do school heads establish learning environments that 
support the development of sustainability citizenship? 
 
For teachers to fully realize the potential of sustainability education, we will need to address all 
potential fears and negative preconceptions related to the proposed approach adequately and assist 
them in every step of the process. Additionally, we must implement interventions which are effective 
in achieving this – coaching classroom practice, designing effective professional development 
programmes, developing stronger teacher leaders, and enabling teachers to learn from each other. 
In our view there are two key points where we need to focus our full attention: 
 

• Effective training on sustainability citizenship methods: Albeit very effective, such methods in 
traditional environmental education constitute a major paradigm shift for school heads and 
teachers: they need to acquire new skills, abandon long standing practices and move away from 
their professional “comfort zone”, therefore exposing themselves to perceived, or real, risks.  

• Assisting behavioural change: Apart from their training, in order for teachers to introduce 
innovative methods (e.g., inquiry and project-based approaches) and activities into their everyday 
routine, they will have to perform a change in behaviour and to adapt a new culture and philosophy. 
For the SYNAPSES approach to assist this change, we must introduce a solid theoretical framework 
and underline the main actions that need to be taken. 

 

6.2 Key Features of the SYNAPSES Teachers Training Activities 

In the framework of the project a large-scale implementation of teachers training activities will be 
implemented in different European countries in school environments, universities as well as in teachers 
training centres. These activities are based on successful initiatives that have proven their effectiveness 
in developing practitioners of sustainability citizenship. There is no single correct way to plan and 
implement pre- or in-service training that is intended to improve school organisation, teaching and 
student learning. The planning and implementation of successful training efforts always occur within a 
particular setting that presents unique goals, strengths, resources and barriers. Effective planning and 
implementation of the training process require the blending of research, practitioner wisdom, 
passionate beliefs and a repertoire of strategies from which to choose with an emphasis always on the 
process of thoughtful, conscious decision making. Seeking maximum efficiency in training teachers, 
these training programmes resort to a blended learning delivery model.  
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This is arguably the optimal model mainly for professional development since it allows for flexibility 
without sacrificing efficiency. Teachers who will be involved in the proposed training program should 
be able: 

 

• To encourage students to interact professionally, including sharing knowledge with their peers, 
community members, or experts. 

• To help students solve problems, ask high-level questions, and hypothesize regarding certain 
unsolved inquiry problems. 

• To assess students continuously using a variety of alternative assessment methods. 

• To customize the new activities according to their needs, and make decisions regarding the level of 
inquiry suitable for their students. 

• To align the inquiry with the concepts taught or discussed in the classroom. 

 

The training programs that will be implemented in the framework of the SYNAPSES project provide an 
opportunity for teachers to familiarize themselves with the new inquiry ideas and also understand the 
implications for themselves as teachers and for their learners in the classroom before they adopt and 
adapt them. As the new approach differs greatly from their previous practice, this involves them in the 
process of reshaping their own beliefs regarding sustainability education. The experiences from the 
implementation of these effective programs suggest that there are three key features that matter most 
in such an approach. The three features described below are based on the premise that to bring a 
change in the teachers' practice, perceptions or views, it is advisable to treat them as adult learners 
and engage them in learning programs that are based on current research about teaching and learning. 
In fact, these mirror the methods to be used by them with their students.  

 

6.2.1 The "Teacher as learner" paradigm: Teachers should be treated as active learners who 
construct their own understandings. ("learner-centred" approach) 

In the context of training aimed at supporting the shift to sustainability teaching this issue becomes 
even more important as most teachers did not experience sustainability learning in their previous 
education. They should also undergo the entire inquiry process, so that they will be able to instruct 
their students in a better way. In addition, designing the programme with a learner-centred approach, 
should serve as a model for teachers on how to design learner-centred activities in their classroom. 
This paradigm relates to the following features: 

 

• Eliciting teachers' prior knowledge: As all learners, and also teachers arrive at the learning 
experiences  with existing knowledge, skills, attitudes and preconceptions concerning subject 
matter, teaching and learning. For example, a common preconception of teachers about learning is 
that "success in learning depends on ability much more than effort". Teachers' prior experience, 
knowledge and beliefs effects what they learn so that whenever they adopt any innovation, they 
learn about it and use it through the lenses of their existing knowledge, beliefs and practice. 
Accordingly, training facilitators should design specific activities to reveal teachers' prior 
knowledge, values and beliefs regarding sustainability education.  

 

• Challenging teachers' knowledge with transformative learning experiences: Numerous 
educational reform efforts in European countries emphasize the need to incorporate constructivist 
approaches in the teachers' training programs. Teachers must be engaged in activities that address 
their current knowledge or views and help them in refining and enriching their own understandings. 
Teachers’ learning requires some disequilibrium, and that important teacher learning emerges only 
from occasions when teachers' existing assumptions are challenged. For that, the teachers' trainers 
are advised to create a high level of cognitive dissonance; provide sufficient time, structure, and 
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support to think through the dissonance experienced; embed the activities for creating and 
resolving dissonance in teachers' practice; enable teachers to develop a new repertoire of practice 
that fits with their new understandings; and engage teachers in a continuous process of 
improvement. Teachers should be provided with opportunities and ample time to experience the 
same skills, knowledge, and thinking habits as their students. They should become acquainted with 
the sustainability strategies by experiencing them in three different modes: 
 

• as learners participating in sustainability learning   

• as teachers implementing sustainability approaches in their classes  

• as researchers collecting, examining and interpreting data about their practice and their 
students' learning.  
 

It is also essential to provide opportunities for teachers to build their knowledge about the various 
components of the educational system (e.g., curriculum, stakeholders, and assessment methods). 

 

• Situating the training in classroom practice: The natural context for teachers' learning is their daily 
practice. Drawing on the situated perspective of learning, current trends in teachers’ training  as 
situating teachers' learning in their practice may be more responsive to teachers' needs and goals. 
It may also enable teachers to connect between the content acquired in the program and their 
practice. They will be able, for example, to try innovative strategies in their classes, survey their 
own students' learning with these strategies, get feedback from their students, reflect on their 
practice and discuss their insights with peers during the program's contact hours. The following 
aspects of the above feature were found by researchers as highly relevant for effective training 
programs: 

• Taking into account teachers' current teaching needs and addressing their specific grade level 
curricular objectives (see for example, Scherz et al., 2008). 

• Providing activities that teachers can easily implement in their classrooms with little 
modifications. (Rogers et al., 2007) 

• Enabling teachers to examine systematically "records of practice", about teaching and students' 
learning –known as the "evidence-based" approach (see for example, Eylon et al., 2008). 

 

• A shared reflective discourse among teachers, based on artifacts from classes, places the student 
at the centre of the conversation and has the potential to lead to a deeper understanding of 
students' learning, of teaching practice and of the subject content, all of which may consequently 
lead to a change in teachers' knowledge and practice. Teachers need to learn how to investigate 
what students are doing and thinking, how instruction has been understood, and how to use this 
knowledge to improve their practice. They claim that an inquiry stance should be central to the role 
of a teacher. This recommendation is intended to bridge the widely documented gap, between 
knowledge acquired in the training programs and its skilful usage in the classroom. Several studies 
have shown that teachers, who participated in training programs that examine students' work, 
markedly improved their instructional practices, resulting in higher student achievements (Otto et 
al., 2020).  

 

• Providing teachers with opportunities to reflect on new knowledge and strategies: Good learners 
are able to monitor their learning, to trace their ideas and ways of thinking, to compare and 
confront their ideas with others and to provide explanations why they prefer one point of view on 
the other. School head and teacher reflection has long been identified as a vital tool for professional 
development and for educational reform and growing understanding about the role of social and 
cultural processes has emphasized the vital role of discourse in this process of reflection. Reflection 
enables school heads and teachers to evaluate their practical theory in light of new experiences or 
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knowledge. This disposition or stimulus to reflect, might be very helpful to many teachers who find 
themselves unable to teach in the ways students learn best because they themselves have not 
experienced that type of learning. Moreover, the recommendations for effective training programs 
described in this section, mirror the methods to be used by the teachers with their students. When 
teachers are treated as they are expected to treat their students, they begin thinking about how 
students feel in similar circumstances. The reflection has the potential to help them reconstruct or 
reorganize their experience leading to new understandings of their students' learning and of 
themselves as teachers.  

  

6.2.2 Socio-Cultural Paradigm: A learning environment for school heads and teachers should 
incorporate peer interactions and on-going support 

Collaborative learning is an essential component of any learning; therefore, the training programmes 
should serve as a model for the teachers and demonstrate the benefits, the challenges, and the know-
how of such approach. More specifically:  

 

• Teachers should be provided with opportunities to work in collaboration with peers: Beyond 
physical isolation, the nature of teaching is perceived as private and individual. Most teachers 
remain relatively autonomous in their classrooms and collaborative interactions are relatively 
infrequent within a school. The teaching endeavour is not always predictable; it is composed of 
numerous situations, and not all of them have been experienced by a single teacher ever before. 
These situations may leave the teacher with unsolved questions. A large body of research findings 
support the positive effects of collaboration on learning. Collaborative learning is an active process  
(Felder, 2007) in which the ambiguities may be resolved while learners collaboratively reserve time 
to identify and examine problems of practice. In this collaborative discourse teachers open up new 
considerations and possibilities and they readily disclose their uncertainties and dilemmas and 
invite comments and advice from others. Thus, improving teaching and learning can be 
strengthened when teachers are engaged in a "community of practice" and collectively question 
ineffective teaching routines, examine new conceptions of teaching and learning, find generative 
means to acknowledge and respond to difference and conflict, draw upon and incorporate each 
other's experience, and actively support one another's professional growth. Garet et al. (2001) 
propose four dimensions of collaborative and therefore, active learning: 

• Observing and being observed – this activity can take a variety of forms, including having 
teachers visit each other classes to observe lessons, providing feedback on videotaped lessons 
(see for example, Taitelbaum et al., 2008), or having leading teachers to observe teachers in 
their own classes and engaging them in reflective discussions about the goals of the lesson, the 
tasks employed in the lesson or the students' learning. (see for example, Lewis et al., 2006). 

• Planning classroom implementation – this activity affords the opportunity to link the ideas 
introduced during professional development experiences to the teaching context in which 
teachers work. 

• Presenting, leading and writing – professional development activities may also offer teachers 
the opportunity to give presentations, lead discussions, and produce written work. Active 
participation of this kind may improve outcomes by permitting teachers to delve more deeply 
into the substantive issues introduced. 

• Reviewing students’ work – examining and discussing examples of student work may help 
teachers develop skills in diagnosing student problems and designing lessons at an appropriate 
level of difficulty. Eylon et al. 2008 exemplify variations of the strategy of reviewing students' 
work for collaboratively designing/editing curriculum materials in teachers' PD programs.  

This designing/editing of curriculum materials is situated in the teachers' practice and affords 
teachers' talk about subject-matter, teaching and learning, and also leads to better achievements 
of students. 
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• School heads and teachers should be provided with on-going support: It is important to develop 
networks of sustained and ongoing communication between the training facilitators and the 
teachers, and among the school heads and the teachers themselves. Garet et al. (2001) advocate 
conducting school training programs. In such programs, with participants teaching the same subject 
or the same age of students, the interaction among teachers can be extended beyond the program's 
contact hours, leading to a more sustained professional communication among the teachers. Online 
environments, if they are designed properly, have also the potential to extend the communication 
opportunities among the participants beyond time and place restrictions (Eylon et al., 2008). Garet 
et al. (2001) report that a professional development activity is more likely to be effective in 
improving teachers' knowledge and skills if it forms a coherent part of a wider set of opportunities 
for teacher learning and development by aligning the content and pedagogy of the program with 
national, state or local standards, frameworks, and assessments. Dede et al. (2006) argue that in a 
lack of such coherence, teachers may attempt to implement new strategies in hostile environments 
or reluctant peers or administrators, leading to teachers' frustration and in-effect implementation 
of the innovations acquired in the PD program. 

 

6.2.3 The "Teacher as adult learner" paradigm: Teachers should be treated as adult learners 

In addition to the previously characterized features of effective training programs, training facilitators 
should bear in mind the special characteristics, motivations, and barriers to learning of the target 
population. "Andragogy" (adult learning) attempts to differentiate the way adults learn from the way 
children learn. Training facilitators should be aware of the characteristics, possible motivations, and 
barriers behind their students' enrolment to shape better the Training program. Teachers, whose free 
time is rare, should be convinced that the knowledge and skills they acquire in the training program 
really extend and deepen their content knowledge and might serve them in their daily practice.  Eylon 
et al. (2008), state that "Nothing can convince a busy teacher to spend a full day every week in a 
program, unless the teacher believes in the merit of the program and trusts the leaders" and contend 
that trust builds up slowly with positive experience of the teachers as well as the facilitators' sensitivity 
and respect to teachers' knowledge, experience, views and needs. Eylon et al. (2008), explain that 
teachers who attend professional development programs expect to learn about new theories of 
learning or new instructional strategies. They do not expect to have their knowledge held suspect or 
their previous practices questioned. For teachers, who work within contexts where parents, 
administrators, other teachers, and students expect them to be the authority, admitting that one's 
practice is less than perfect is an act of vulnerability. Therefore, instead of lecturing to teachers, 
strategies such as case studies, role playing, simulations, and self-evaluations are most useful. The 
training instructors should adopt a role of a facilitator rather than the role of a lecturer.  

 

6.3 Assisting behavioural change: School Heads and Teachers as Change 
Agents 

Asking teachers to integrate innovative methods in their everyday teaching practice constitutes a major 
behavioural change and at the same time, a significant development opportunity for them. The task at 
hand is to manage this change in a uniform way, allowing teachers to realize the potential of the 
opportunity offered by the SYNAPSES Academy, take ownership of their contribution and maximize the 
output for both the project and themselves. One of the ways to attain the goals of inquiry learning is 
to treat teachers as equal partners in decision making. In other words, teachers have to play a greater 
role in providing key leadership at all levels of the educational system. Leadership in the context of 
science education was defined as the ability of a person to bring changes among teachers and teaching. 
The "teacher as a leader" strategy can provide an effective mechanism for disseminating innovative 
instructional strategies like IBSE from central to regional locations (e.g., national teacher centers to 
regional centers, university-based programs to school-based programs).  
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In this approach the central agents of this operation are school heads acting as “teacher-leaders”, 
who head the transformation processes at the school level. This model has been used in networks 
involving national and regional teacher centers. School heads undertook a variety of regional activities, 
such as, guiding teachers in regional centers or in schools, and providing guidance for both teams and 
individual teachers. There are four basic skills relevant to effective leaders namely; (1) technical skills, 
(2) conceptual skills, (3) interpersonal skills, and (4) self-learning skills. Programs for school heads are 
designed to help acquiring these skills and help them choose and/or design models for programs they 
will run later with other teachers.  The professional development program can also provide the 
teachers with a framework for the initial preparation of tools necessary for running their own activities. 
When school heads participate in PD programs that deal with innovation, as with other teachers they 
experience the innovative strategy both as learners and as teachers, but in addition acquire guiding 
skills in the area.  

 

The SYNAPSES training programme promotes four key conditions that will assist school heads and 
teachers’ behavioural change: 

• A purpose to believe in: “I will change if I believe I should”. The first, and most important, condition 
for change is identifying a purpose to believe in. In our case, we must persuade teachers of the 
importance of scientific literature in terms of social value, the importance to their students and 
personal achievement through learning and teaching these important subjects. We must carefully 
craft a “change story” underlining the benefits that the project can offer to all the involved actors. 
Furthermore, we must cultivate a sense of community, making the teacher feel part of a cohesive 
multi-national team. This sense of belonging will prove very important for motivating teachers and 
asking them to take the next, possibly “painful” steps, of learning new skills. 

• Reinforcement systems: “I will change if I have something to win”. From a pure behaviouristic point 
of view, changing is only possible if formal and informal conditioning mechanisms are in place. These 
mechanisms can reinforce the new behaviour, penalize the old one or, preferably do both. In our 
case, we can use informal reinforcement patterns to make teachers commit more to our project. A 
short list of such methods could include competitions, challenges, promoting the best teacher 
created project or lesson plan, offering e.g., the participation to a summer school as rewards.  

• The skills required for change: “I will change if I have the right skills”. A change is only possible if all 
the involved actors have the right set of skills. In the case of the SYNAPSES Academy, we should make 
sure that our training program is designed in such a way that teachers acquire all the skills they will 
need, both technical and pedagogical. 

• Consistent role models: “I will change if other people change”. Several “change leaders” will need to 
be established, acting as role models for the community of teachers. These very active and 
competent teachers will be a proof of concept for their colleagues that the change is indeed feasible, 
acceptable, and beneficial for them. To achieve that we will have to identify the highflyers among the 
participating school heads and teachers and pay special attention into motivating them, supporting 
and encouraging them. 

 

All four will specifically be addressed in each implementation phase of the SYNAPSES project. 
Additionally, the consortium team will collaborate closely with school heads and teachers to develop a 
set of support services which help teachers to implement the necessary changes, to develop the 
diagnostics and intervention skills necessary to best plan and then diffuse sustainability citizenship in 
their own contexts. An effective training approach will provide the starting point for equipping teachers 
with the competences they need to act successfully as change agents, developing a 
language/terminology necessary to describe the dynamics of change processes, and making them able 
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to recognize different forms of resistance and addressing it in their own context. At the same time, it 
will provide a common basis/experience for “connecting” teachers across schools, within and across 
national boundaries – engaging them in an ongoing exchange of experiences across school, regions 
and countries. 

 

6.4 Examples of Effective pre- and in-service Training Programs 

The SYNAPSES training activities will have an optimal mix of the characteristics outlined above. In this 
section we describe some examples of effective pre- and in-service programs. Each program involves a 
central strategy of teachers’ engagement. This strategy can be used, together with other strategies, in 
the design of the programs in ways that best suit the context and goals of the programme. These 
examples can be used to highlight considerations in choosing the mix of strategies in every program. 

 

6.4.1 The "Evidence-Based" strategy 

The major goal of the "evidence-based" strategy is to help science teachers develop expertise in the 
effective introduction of inquiry in their practice. Another important goal is to develop teachers' 
“scholarship of teaching”, which refers to the ability of teachers to present in public their teaching in 
such a way that others will learn from it. This element is expressed in teachers’ ability to reflect, to 
present evidence, and collaborate with their peers and is an important aspect of creating communities 
of practice. This strategy has been investigated in many EU countries (Sotiriou et al., 2017). As an 
example, we refer here to the INQUIBIDT programme (http://wikis.zum.de/inquibidt).  

 

The course starts with 
an introduction to the 
system of plants and 
the biodiversity of 
local flora and fauna. 
Then the students 
work in small groups 
(expert groups) in 
different habitats in 
the surrounding of the 
university within a 
radius of 15 km, each 
group a specific site. 
Learners use Google 
maps and GPS to find 
the habitats. The task 
of each group is to 

record the plants, to describe and to document them in a hidden Wiki online. Thus, the data is 
developed as an information resource on the internet for different specific habitat in which the results 
of all groups are summarized. Furthermore, the expert groups leave a geocache, in which a so-called 
QRcode (barcode readable by cell phones and smartphones) is located. This QRcode refers to the 
information on the project Wiki which can be viewed only on-site with mobile devices. In the next step, 
each group visits all habitats, which are chosen to be very different and have different living conditions 
(arid, humid, wetland, riverside, …). The groups again explore the habitats and they verify their results 
using the mobile devices via the QR codes. In the final step, the geo cache coordinates are published 
on the Wiki to allow teachers with their students or even the interested public to explore the 
landscapes. The results of the research conducted on this program showed that the strategy 
contributed to the professional development of the teachers. They changed their pedagogical 

http://wikis.zum.de/inquibidt
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knowledge and content knowledge regarding inquiry teaching; their anxiety concerning the 
implementation of the sustainability citizenship approach was reduced; and they became more 
reflective and more aware of their practice. 

 

6.4.2 The "Teacher as Curriculum Developer" Strategy 

Within the framework of this model, the innovative instructional activities are being developed by 
teams of teachers guided by the facilitators during the program. The teachers implement the activities 
in their classes and assess 
the effect on students' 
learning.  This strategy can 
be carried out in different 
contexts. For example, is a 
school-based training 
program, such as "lesson 
study” or in out of school 
centralized contexts. The 
rational assumes that 
teachers find it natural to 
design their own 
instructional strategies 
since this is what they do all 
the time. Moreover, this 
kind of activity is a natural 
arena for them to manifest their knowledge, giving them the respect that is so essential for professional 
development. Following preliminary experience with the instructional approach (e.g., inquiry 
teaching), this strategy can promote teachers' pedagogical skills in the domain of inquiry through the 
design of inquiry activities. This strategy can be carried out in different forms. The following description 
is based on a program that used this strategy with high school biology teachers.   

The strategy consists of 3 phases: A diagnostic phase in which teachers determine the learning goals 
based on students’ prior knowledge. The second phase involves a preliminary design based on expert 
input, resources, research findings etc. In the third phase which is iterative, teachers implement the 
activities, examine the effect on students' learning and revise accordingly. Each phase culminates with 
a mini-conference, towards which teachers review students' work, prepare presentations and lead 
discussions. In-between the meetings there were on-going support both in face-to-face meetings and 
through an on-line platform. The research showed that the strategy promoted teachers' knowledge of 
content, pedagogy, and the relevant science education literature (relevant research and practice).  It 
stimulated teachers' creativity and led to diversification of the instructional strategies that they used 
in the classroom. There was a clear effect on teachers’ practice as indicated by teachers' reports and 
the materials brought to the meetings. It also assisted in the formation of a community of learners. 
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6.4.3 The "Teacher-Led Outreach-Laboratories" (TLOL) Strategy 

This strategy has been investigated with biology teachers in the outreach laboratories, which are 
offered to science teachers and students at the University of Bayreuth (https://www.bayceer.uni-
bayreuth.de/didaktik-bio/?lang=de). In contrast to most outreach laboratories, in which the academic 
personnel teach visiting classes, the program offers a unique setting in which the high-school biology 
teachers themselves teach their own students at university laboratories, following appropriate 
professional training. The TLOL project offers biology teachers one-day-long teaching units of 
contemporary molecular 
genetics experiments 
that conform with the 
current syllabus of 12th 
grade biology and 
biotechnology majors 
and a continuous 
process for professional 
development. 
Participation in the TLOL 
project starts with a 
workshop in which the 
school heads and the 
teachers can experience 
the activities hands-on 
and learn the molecular 
biology methods as learners similarly to their students (following the "Teacher as learner" paradigm). 
Following the initial workshop, the school heads and teachers can participate in other workshops as 
many times as they wish, they are invited to observe other teachers, they can ask questions and 
exchange pedagogical materials with other teachers and with the researchers via an electronic forum 
on the internet. Thus, providing the teachers with sufficient time, structure and support to think 
through the experience, allowing them to observe and be observed, to engage with their "community 
of practice" and develop sustained and ongoing communication with the PD facilitators as well as with 
other teachers. By incorporating the tools and using the knowledge the teachers have acquired during 
and following the workshop, the teachers design and plan their own laboratory activity, and prepare 
worksheets, assignments and presentations that suit the knowledge level of their students. They 
prepare their students before the activity and eventually, put what they have learned into practice by 
teaching the laboratory activity to their own students in the university laboratories.  

An individual school head or teacher can come several times with different classes to the Institute's 
laboratories and teach the activities to suit each class's level. The teachers analyse the final results of 
the experiments and conduct discussions with their students once they are back in their classrooms. 
Subsequently, the teachers can include questions regarding the TLOL activity in exams. Some teachers 
ask their students to submit laboratory reports for each experiment performed. During instruction of 
molecular genetics, the teachers make connections between the learning materials taught in class and 
the activity. Moreover, since the TLOL setting provides a hands-on inquiry experience, it is often the 
only opportunity for the high-school biology teachers, especially those that finished their studies many 
years ago, to practice inquiry in molecular biology. Therefore, the contribution of the TLOL platform is 
way beyond the specific laboratory activity and is influential on their entire teaching of contemporary 
biology. 

 

6.4.4 The Blended Learning Strategy 

Since teaching for sustainability citizenship requires fundamental changes in teachers' views, 
knowledge and practice, it has to be long-term. An on-line component added to the face-to-face 

https://www.bayceer.uni-bayreuth.de/didaktik-bio/?lang=de
https://www.bayceer.uni-bayreuth.de/didaktik-bio/?lang=de
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meetings, may support teachers in between the meetings and maintain a continuous course of 
learning. The "Teacher as adult learner" paradigm plays a central role in the design of web-based 
training programs. While in a "traditional" face-to-face program, teachers are a "captive audience", 
participation in an online voluntary learning activity is not guaranteed. The learning framework 
designed for such a program, has to be highly relevant, and to consider the characteristics, motivations 
and barriers to learning of the adult teachers. Blended learning is not just finding the right mix of 
technologies or increasing access to learning. Blended learning inherently is about rethinking and 
redesigning the teaching and learning relationship.’’ A thoughtful redesign is needed in order to 
integrate the strengths of the face-to-face and online components. This integration may engage the 
teachers in critical discourse, reflection, continuous learning, and construction of knowledge. The key 
message of the SYNAPSES Academy will be that there is no single correct way to plan and implement 
training and professional development that is intended to improve teaching and student learning. The 
planning and implementation of successful professional development efforts always occur within a 
particular setting that presents unique goals, strengths, resources and barriers. Effective planning and 
implementation of the training process require the blending of research, practitioner wisdom, 
passionate beliefs and a repertoire of strategies from which to choose with an emphasis always on the 
process of thoughtful, conscious decision- making. Seeking maximum efficiency in training teachers, 
these training programmes resort to a blended learning delivery model. This is arguably the optimal 
model for professional development since it allows for flexibility without sacrificing efficiency. 

Such an example is the ESIA (European School Innovation Academy) courses that are organised by 
Ellinogermaniki Agogi, University of Bayreuth and NUCLIO since 2008 in different locations in Europe 
(see http://esia.ea.gr). The goal of these courses is to increase the leadership capacity of 
schoolteachers, to demonstrate the potential of out-of-school programs, and to facilitate the offering 
of sustainability education for students at all levels. Inquiry workshops are crafted to provide powerful 
and transformative experiences by immersing participants in the process of science inquiry. These 
experiences introduce participants to the special character of science—that it is at once a body of 
knowledge and a dynamic questioning activity. A primary focus of our work is to use hands-on 
investigation, reflection, and group discussion to foster an understanding of the essential features and 
structure of inquiry, which participants can take back and share with colleagues in their home districts 
and projects. These experiences serve as a framework for designing strategies that can support the 
creation of classroom environments for students’ inquiry. Since 2008, we have worked with more than 
1500 educators representing 962 schools in 43 countries across the world. Today, workshops 
participants form an international network of alumni who share experiences and approaches with each 
other. Our work is grounded in our experiences with local teachers and their students. That model 
remains fundamental to our program development, providing us with a “laboratory” of real-life settings 
in which to study how to support inquiry-based approaches to teaching for SC.  

 

6.5 Building on the best of current practice in Teaching for Sustainability 
Citizenship 

The implementation of the SYNAPSES approach will highlight and promote Best Practices in teaching 
for SC. Such a process will help to chart the course into the future. By building on the best of current 
practice, the Pathway approach aims to take us beyond the constraints of present structures of 
schooling toward a shared vision of excellence. The consortium will present a series of exemplary 
teaching practices, resources and applications that provide teachers (and their students) with 
experiences that enable them to achieve environmental literacy, criteria for assessing and analysing 
students’ attainments in sustainability and learning opportunities that school programmes afford. The 
aim of the consortium is to offer teachers, who will be involved in the training activities, a variety of 
resources arranged so that it does not impose a fixed curriculum, but instead supports the 
development of a model that can be customized to reflect location, culture and ideology.  

http://esia.ea.gr/
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The SYNAPSES repository of Best Practices will be the window onto live experiments and phenomena, 
innovative projects and activities. These materials are already used in numerous schools in Europe and 
they have proven their efficiency and efficacy as teaching resources that support the development of 
sustainability citizenship. In the framework of the project the consortium proposes value-added 
services to increase the utility of these resources through coordination, systematic dissemination and 
effective teachers’ community building. The SYNAPSES training resources will be treated as case studies 
and will be disseminated in different environments (teachers’ preparation and professional 
development institutions, schools) across Europe during the life cycle of the project. The process of 
observing and reflecting on teachers’ actions, and on students’ learning and thinking, can lead to 
changes in the knowledge, beliefs, attitudes, and ultimately the practice of teachers. 

Here are some examples of programmes that could populate the SYNAPSES Academy Service offer: 

 

 

When considering sustainability citizenship and nature-based solutions, the InNature (http://innature-
project.eu/) and the Schools Go Green (https://schoolsgogreen.eu/) projects consist of two upskilling 
reference programs for teachers and school heads. Though these projects teachers and school heads 
can strengthen their profiles in dealing with environmental and green issues for supporting students to 
become the true agents of change. In this sense, teachers are more aware of inspiring young pupils to: 
i) explore environmental issues and how nature works sustainably, ii) engage in problem solving and 
nourish their creative thinking through Biomimicry examples, and iii) take action to improve the 
environment and their daily life in their school and in their community. The outcomes and the feedback 
already received from teachers can be condensed through the following sentence: “We can become 
better teachers by teaching about Biomimcry but most importantly, our students can become better 
citizens if they learn through nature-based solutions, how to teach sustainability”. Having this 
statement in mind, new activities and training events are planned in the above-mentioned projects for 
further supporting school heads to develop their schools’ “whole-school green approach” and promote 
social change in environmental education towards a sustainable future. 

 
Another example is the GOSTEAM training courses (http://www.gosteam.eu/) which give the 
opportunity to participating teachers and educators the opportunity to exchange with their colleagues, 
experiences and practices in actual environments inside and outside the classroom. The scope is to 
cultivate both teachers’ and students’ cognitive abilities and skills, such as spatial thinking, problem-
solving, and critical thinking, in the interdisciplinary context of environmental literacy and global 
awareness. Moreover, teachers and educators can jointly produce hands-on activities in the framework 
of spatial thinking, as a blending of knowledge and skills, and share them with the educational 
community. Ultimately, GOSTEAM aims to provide ways for intercultural dialogue on how spatial 
thinking skills can be enhanced in different European educational practices. 

http://innature-project.eu/
http://innature-project.eu/
https://schoolsgogreen.eu/
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6.6 Selection Criteria for SYNAPSES Training Courses and Materials 
Overall, the training programmes that will populate the SYNAPSES Academy integrated offer, must: 
• Elicit teachers' prior knowledge: a) Understanding of Sustainability Concepts: This includes 

knowledge of environmental issues, social equity, and economic viability. Teachers should be able 
to integrate these concepts into their curriculum and teaching practices, b) Understanding the 
global implications of sustainability issues while also recognizing and acting upon local 
environmental and social needs, active engagement and responsibility and c) Encouraging active 
participation in community and environmental initiatives.  

• Challenge teachers' knowledge with transformative learning experiences and introduction of 
innovative scenarios and challenges. Teachers must be familiarized with the design and 
implementation of innovative practices that are related to the key thematic areas of sustainable 
development.  

• Situate the training in classroom practice 
• Provide teachers with opportunities to reflect on new knowledge and strategies 
• Provide opportunities to work in collaboration with peers 

 
The SYNAPSES Training Courses and the related Modules should be enriched with several resources 
that will act as Best Practices for the development of students SC. Here is a list with the Key Principles 
for the selection of Best Practices: 
• Best Practices should aim systematically to develop and sustain learners’ curiosity about the 

environment and enjoyment of scientific activity.  
• Best Practices must have multiple goals. They should aim to develop: • understanding about 

climate change which include ideas of science and ideas about science and its role in society • 
scientific capabilities concerned with gathering and using evidence.  

• The implementation of the Best Practice should be a clear progression towards the goals of 
environmental education, indicating the ideas that need to be achieved at various points, based 
on careful analysis of concepts and on current research and understanding of how learning takes 
place.  

• The themes of the Best Practices should result from study of topics of interest to students and 
relevance in their lives.  

• Best Practices should reflect a view of scientific knowledge and scientific inquiry that is explicit 
and in line with current scientific and educational thinking.  

• Best Practices should deepen understanding of scientific and environmental key ideas as well as 
having other possible aims, such as fostering attitudes and capabilities (related to green issues).  

• Programmes of learning for students, and the initial training and professional development of 
teachers, should be consistent with the teaching and learning methods required to achieve the 
goals set out in Principle 2.  

• Assessment should be an integral part of the Best Practices. The formative assessment of students’ 
learning and the summative assessment of their progress must apply to all goals.  

• Best Practices should promote cooperation among teachers and engagement of the community 
including the involvement of scientists. 

• Best Practices must focus on all students, both those who may later become scientists or 
technologists or take up occupations requiring some scientific knowledge and those who may not 
do so.  
 

Moreover, certain additional criteria were defined to support the implementation of the Best Practice 
in real settings:  

• must apply universally  

• can be developed through a variety of content, chosen to be relevant, interesting and motivating  
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• can be applied to new content and enable learners to understand situations and events, as yet 
unknown, that may be encountered in their lives.  

• must have explanatory power in relation to a large number of objects, events and phenomena that 
are encountered by students in their lives during and after their school years  

• must provide a basis for understanding issues involved in making decisions that affect their own 
and others’ health and wellbeing, the environment and their use of energy  

• must provide enjoyment and satisfaction in being able to answer or find answers to the kinds of 
questions that people ask about themselves and the natural world  

• must have cultural significance – for instance in affecting views of the human condition – reflecting 
achievements in the field, the inspiration from the study of nature and the impacts of human 
activity on the environment. 

 

6.7 Best Practices Template and Teachers Competences 

The criteria set out provide a theoretical framework of reference for what constitutes a Best Practice 
according to the SYNAPSES approach. The Best Practices template also presents the required teacher 
competencies to help teachers be prepared for their implementation. These competencies refer to 
Subject Matter Knowledge (SMK), Pedagogical Knowledge (PK) and Pedagogical Content Knowledge 
(PCK) and are described in detail in Annex I. The Best Practices provide concrete instruction design 
models for the different SYNAPSES Courses and Materials, making the rationale, learning goals, learning 
activities, participants’ roles, and processes to be followed in each case, explicit. To make the multiple 
functions of a Best Practice visible and the Best Practice itself easily usable by the various potential 
users, the following structure has been devised and used consistently. To translate this process of 
describing the Best Practices into more practical terms, we have developed a specific template. To assist 
both the developers of Best Practices and their target audience (teachers, teacher educators. 
Curriculum developers), we constructed a set of guidelines to describe the process of implementation 
of a Best Practice. Therein, specific details of the Best Practice are presented, along with a description 
of their narratives and how they satisfy the above-mentioned principles. The structure of the template 
is presented in Annex I. 

 

6.8 The SYNAPSES Network & Community of Practice  

Europe is changing quickly, with technological advances, increasing globalisation and the growing need 
to act quickly on environmental sustainability creating both new opportunities and challenges. 
Teachers and schools play a key role in meeting these challenges by driving education forward and 
being at the forefront of change and innovation. International collaboration and activities, e.g., through 
eTwinning and Erasmus+ allow any schoolteacher to work across borders to help create innovative 
lessons, revise and enhance school curricula and advance their skills. Giving staff the opportunity to 
get involved with international professional development opportunities is a great way to invigorate 
colleagues. The activities enable school heads, teachers, and other school employees to acquire new 
learning and teaching methods and tools and explore a variety of learning and teaching practice across 
Europe. Often the Erasmus+ activities are a catalyst for change – for participants and the whole school. 
Therefore, the SYNAPSES Academy will create and offer training and support to teachers all over Europe 
and help them apply for Erasmus+ KA1 and KA2 activities.  

Being part of a European network allows school heads and teachers to improve the quality of their 
teaching and supports their motivation. Networks are an effective component of teachers’ professional 
development and are complementary to more traditional forms of in-service teacher training. It has 
shown to stimulate morale and motivation. In the framework of SYNAPSES, we will explore and build 
upon such examples (e.g. participation in virtual communities such as eTwinning) as forms of 
professional development as ways to support teachers’ competences development and we will prepare 
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a series of activities to keep school heads and teachers engaged to enable their participation in 
activities in SYNAPSES. 

The consortium will organise SYNAPSES Training Courses specifically to allow school heads teachers, 
pre-service students, universities and schools to take advantage of mobility grants and thus contribute 
to the validation and enrichment of the implementation materials. The expenses of the realisation of 
these activities will be also covered from the grants that the participants could receive from their 
National Agencies (using the Erasmus+ KA1 mobility grants). In this way the project resources will be 
complemented in a more effective way offering significant impact to teachers and other target groups 
that are not directly connected with the participating institutions.  

Moreover, the consortium will promote synergies among participating schools and teachers as well as 
with external stakeholders in the educational landscape towards the formation of new partnerships 
and possible exploitation of Erasmus+ KA2 partnership grants towards enhancement and strengthening 
of school profiles. For the project team the number of participants who will receive funding from the 
Erasmus+ programme is a key performance indicator as based on the popularity of these courses 
(mainly the second one when the projects tools will have been tested) the consortium will set up its 
exploitation strategy for the development of the SYNAPSES Academy.  

6.9 Developing an Accreditation Scheme of Sustainability Citizenship 

The SYNAPSES project aims to enhance the interaction between formal and informal learning 
environments that address a wide skill and competences related to environmental education and 
sustainable development. The project will develop a well-defined framework to assess educational 
activities, programmes and resources. Activities will use tools to monitor the impact of activities 
towards Sustainability Citizenship. Based on the assessment tools, their findings and evidence, the 
partners will propose how such learning activities can be accredited and how organisation need to 
implement such activities. This task will describe the context and the necessity of such a scheme, not 
only for the support and recognition of environmental education but also for the support of the concept 
of Sustainability Citizenship. This work will outline the concept for an accreditation scheme that can be 
applied based on the SYNAPSES framework for activities in formal and informal environmental 
education. It will describe the context and the necessity of such a scheme, not only for the support and 
recognition of such learning activities, but also for the support of the current educational policies for 
sustainable development at EU level. 
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7 Strategies to Assess Sustainability Citizenship 
 

7.1 How to assess Learning Outcomes 
Assessment and evaluation in ESD can serve different purposes. For example, they can be used to: 
 

• gather information and record students’ progress and achievement toward specific expectations; 

• communicate progress to students, identify strengths and areas for growth, and use this information 
to set learning goals; 

• guide decisions about the students’ grading and academic and occupational choices; 

• provide feedback about the success of the teaching process and / or the course / programme to 
help plan, implement, and improve instruction. 

 
In this guiding framework, assessment and evaluation are primarily considered within the context of 
improving learning outcomes and helping to determine students’ strengths and areas for improvement, 
adapt curriculum and instructional approaches to students’ needs, and assess the overall effectiveness 
of programmatic and classroom practices. It is important that assessment goes beyond students’ 
knowledge of facts to also include assessment of skills, values and attitudes. 
 
Different questions need to be considered when planning for assessment and evaluation in teaching 
for SC, such as: 
 
▪ What are the core areas of learning to be addressed in a comprehensive assessment and evaluation 
plan? 
▪ How will we know if students are developing proficiency in SC? What indicators can be used? 
▪ What will we accept as evidence of students’ understanding and skill development? 
▪ What types of assessment will be most useful to collect evidence of learning? 
 
The approach taken will depend on the context, as different education systems take different 
approaches to assessment and evaluation of learning. It will also depend on how teaching for SC is 
delivered, for example across the curriculum or within a specific subject(s) or another modality. 
 
Methods of assessment, formative or summative, will need to be aligned with the learning objectives 
and teaching and learning practices. Given the variety of learning objectives and competences entailed 
in teaching for SC, a range of methods is likely to be required (for example, assignments, 
demonstrations, observations, projects, performance tasks, tests) to accurately assess learning. Too 
narrow a range of assessment methods will only provide a limited snapshot of what learners have 
learned. 
 
Teachers can consider the broader purposes of assessment and go beyond the exclusive use of the 
assessment of learning to include assessment for learning and assessment as learning. This is of 
particular importance as they are engaged in an area of education with wide-ranging transformative 
purposes. Current practice suggests that educators are using a mix of traditional methods of 
assessment and more reflective and performance-based methods, such as self-assessment and peer 
assessment, that capture learners’ insights on, for example, personal transformation, deepened 
understanding of critical inquiry, and engagement and civic agency. Assessment practices aim to assess 
both personal growth/integration and social awareness. As part of assessment, teachers provide 
students with descriptive feedback that guides their efforts towards improvement. Opportunities for 
self-evaluation and reflective journals and portfolios, as well as for peer feedback, are also encouraged 
in the assessment process. 
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Other issues to consider in the assessment and evaluation of global citizenship education learning 
outcomes include processes (e.g. teaching and learning practices, learner engagement) and outcomes 
(e.g. individual and group knowledge, skills, values and attitudes and achievements), as well as 
contextual issues (e.g. curriculum documents, institutional policies, teaching competences, 
administrative commitment and support, resources, learning environment, community relationships).  
 
Throughout the planning process, issues of validity, reliability and fairness need to be considered in the 
design and application of assessment and evaluation practices. A number of tools exist which attempt. 
to assess the outcomes of SC in different settings. In the following sessions are describing some of 
them. 

The portfolio emerges as an effective tool to assess competences ranging from ecological literacy to 
personal responsibility. It documents students' growing grasp of ecological interconnectedness, 
demonstrated through diverse outputs like essays and lab reports, which also foster self-reflection. In 
assessing critical thinking, portfolios showcase students' ability to dissect sustainability-related 
information and arguments. They also capture participatory skills through documented reflections on 
collaborative projects, and, coupled with goal setting, they trace students’ ownership of their learning 
journey. As such, portfolios offer a holistic view of essential competences for fostering individuals who 
can advance sustainability. 

Reflection journals are a crucial tool in educational research for assessing key competences. They offer 
the advantage of promoting the development of competences while also making that development 
visible. Journals allow for critical self-assessment of students' analytical skills and decision-making 
abilities through regular documentation of learning experiences and problem-solving related to 
sustainability. These journals are important for developing empathy and cultural sensitivity as students 
reflect on their actions. They encourage reflection on personal goals and choices, promote 
responsibility, and ensure accountability for sustainable outcomes. In addition to promoting self-
awareness and cognitive development, they also provide teachers with qualitative insights into the 
personal and academic development of individual students. 

Concept maps are a proven tool for assessing competences in educational settings, visually capturing 
students' ecological literacy and their understanding of complex systems. This method transcends 
simple knowledge recall, promoting an in-depth comprehension of ecological principles and system 
interconnections. Additionally, in systems thinking, concept maps reveal students' grasp of global 
systems' complexities and the potential impact of actions. For critical thinking and analysis, they 
illuminate students’ evaluative strategies and argument construction, especially in sustainability 
contexts. As a result, concept maps are dynamic in showcasing student competences, crucial for 
navigating today's intricate world. 

Roleplay serves as an effective tool in educational assessment, spanning competences from values 
clarification to personal responsibility. In values clarification, roleplay within design thinking projects 
enhances understanding of stakeholder perspectives and fosters discussion and empathy skills, linking 
personal and societal values with sustainability. For critical thinking and analysis, it enables students to 
practice logical argumentation and perspective-taking in discussions and debates. Role-playing games 
enhance participatory skills, offering experiential learning in community action and democratic 
processes. Furthermore, roleplay and simulations in cultural interactions advance empathy and cultural 
sensitivity. Assessing personal responsibility, roleplay activities like organizing materials and leading 
discussions provide insights into students' contribution to group dynamics. Roleplay, therefore, offers 
a comprehensive, experiential approach for evaluating key student competences. 
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7.2 Concept Mapping: An Assessment Tool for Sustainability Competence in 
Green Learning Ecologies 

As discussed in Chapter 5, Green Learning Ecologies represent an innovative educational paradigm that 
integrates the development of SC with pedagogical practices. Central to this paradigm is the use of 
concept mapping, a tool that significantly enhances learning outcomes, cultivates environmental 
awareness, and encourages sustainable behavior. This essay examines the multifaceted advantages of 
incorporating concept mapping into Green Learning Ecologies, emphasizing its role in fostering a 
comprehensive understanding of ecology, enhancing cognitive abilities, and promoting active 
participation in environmental conservation. 

 

7.2.1 Enhancing Ecological Understanding 

Concept mapping facilitates a deep understanding of the complexity of ecological systems and 
sustainability issues. By visually organizing and linking key concepts, learners can explore the 
relationships that underpin environmental systems. This approach helps students grasp the 
interconnectedness of ecological factors, the impact of human activities on the environment, and the 
importance of conservation efforts, laying the groundwork for effective environmental stewardship. 

 

7.2.2 Stimulating Cognitive Development 

The use of concept mapping in Green Learning Ecologies actively engages students in critical thinking 
and problem-solving. Creating concept maps requires students to analyze, synthesize, and evaluate 
diverse pieces of information, fostering higher-order thinking skills. This engagement enhances 
learners' abilities to question, explore alternatives, and devise innovative solutions to environmental 
challenges. Moreover, concept mapping aids in organizing information logically, improving memory 
retention and the application of knowledge in practical contexts. 

 

7.2.3 Encouraging Active Engagement 

Concept mapping transforms students from passive recipients to active contributors in the learning 
process. This active engagement is crucial in Green Learning Ecologies, where connecting with 
environmental content is essential for developing a sense of responsibility towards conservation. 
Collaborative concept mapping allows students to exchange ideas, refine their understanding, and 
build a community committed to sustainability. This collaborative learning not only strengthens 
interpersonal connections but also motivates collective action towards environmental conservation. 

 

7.2.4 Bridging Disciplinary Boundaries 

Green Learning Ecologies are inherently interdisciplinary, encompassing natural sciences, social 
studies, and ethics. Concept mapping serves as a versatile tool that enables learners to integrate 
knowledge across different domains, revealing the multifaceted nature of environmental issues. 
Through this integration, students gain a holistic view of sustainability, encompassing its socio-
economic, political, and ethical dimensions, and are better prepared for informed decision-making. 

 

7.2.5 Personalizing Learning Paths 

The flexible nature of concept mapping supports personalized learning experiences, allowing students 
to tailor their learning pathways according to their interests, knowledge levels, and learning styles. This 
customization makes learning more relevant and engaging, fostering a deeper connection to 
environmental topics and a lifelong commitment to sustainability. Students view learning as a 
continuous process, where knowledge expands with experience. The current level of knowledge is 



 

73 

accurate for the moment until new information corrects previous ideas, leading to a positive experience 
of error and correction. 

 

7.2.6 Assessment and Feedback through Concept Mapping 

Concept mapping redefines assessment in education, providing a multifaceted tool for evaluating 
student comprehension and cognitive abilities. This approach unveils the intricacies of how learners 
weave together and utilize knowledge, offering insights into their conceptual understanding and 
problem-solving capabilities. Distinct from the linear evaluation of traditional exams, concept mapping 
delves into the realms of critical and creative thinking, presenting a holistic picture of student learning. 
It operates not merely as an evaluative instrument but also as a conduit for feedback, facilitating 
targeted improvements in the educational journey.  

 

7.2.7 Transforming Educational Assessment 

Concept mapping revolutionizes the assessment landscape by offering an interactive and reflective 
platform for students to articulate their knowledge frameworks and reasoning processes. This method 
transcends the limitations of standard tests, allowing educators to gauge the depth and breadth of 
students’ grasp of concepts, particularly in complex subjects like environmental science. It illuminates 
students’ proficiency in synthesizing and applying knowledge, thereby providing a richer assessment 
of learning outcomes. Concept mapping also acts as a catalyst for feedback, enabling educators to 
refine teaching strategies and enrich the overall learning experience. 

 

7.2.8 Concluding Reflections 

Embedding concept mapping within Green Learning Ecologies significantly enhances the educational 
landscape, deepening students' engagement with sustainability, advancing cognitive skill development, 
and encouraging active involvement in addressing environmental issues. As a dual-purpose tool for 
education and assessment, concept mapping equips students with the ability to navigate the 
multifaceted challenges of sustainability, shaping them into informed and proactive stewards of 
change. 

Integrating concept mapping into green learning environments not only elevates the educational 
experience but also underscores its value as a cutting-edge assessment tool. It grants teachers a 
panoramic view of student learning, paving the way for tailored feedback and instructional adaptation. 
Through the strategic application of concept mapping in both pedagogy and assessment, educators are 
poised to foster a generation of critical thinkers equipped to confront environmental challenges with 
insight and innovation. 

 

7.2.9 The Efficacy of Concept Mapping in Educational Contexts 

Concept mapping emerges as a powerful pedagogical tool, bridging the gap between teaching 
methodologies and student assessment within the educational landscape. Integrating insights from 
three significant studies, this synthesis underscores the utility of concept mapping in fostering deeper 
learning, enhancing cognitive achievement, and serving as an innovative approach for student 
assessment. 

The utilization of concept mapping in classrooms has shown to enrich students' understanding and 
retention of complex concepts. Gerstner and Bogner's (2010) study highlights the enhanced cognitive 
achievement and motivation through concept mapping in science education, emphasizing its 
superiority over traditional teacher-centered methods. The hands-on activities supplemented with 
concept mapping not only facilitated immediate learning outcomes but also bolstered long-term 
knowledge retention. 
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Further exploration by Conradty & Bogner (2010) delves into the impact of concept mapping on novice 
learners, revealing its capacity to promote active engagement and critical thinking, essential for 
navigating scientific inquiries. The added dimension of concept mapping in educational practices 
encourages students to visualize and connect new information with existing knowledge, thereby 
fostering a more comprehensive understanding of the subject matter. 

Additionally, Conradty & Bogner (2012) provide empirical evidence on the correlation between concept 
maps and conventional cognitive knowledge tests. This study corroborates the effectiveness of concept 
mapping as a reliable assessment tool, capable of reflecting students' comprehension levels accurately. 
Such findings advocate for the integration of concept mapping into assessment strategies, offering a 
nuanced measure of cognitive achievement beyond traditional testing formats. 

In conclusion, concept mapping stands as a transformative strategy in education, aligning instructional 
methods with assessment techniques to cultivate a deeper, more enduring learning experience. It not 
only enhances cognitive achievement and facilitates knowledge retention but also serves as a reflective 
tool for assessing students' understanding, thereby promoting a holistic educational approach. 

 

7.3 Surveys and Checklists 

 

7.3.1 Quantitative tests 

Although test questions may have a certain learning effect, the following assessment tools are intended 
solely for assessment purposes. Surveys can assess knowledge, attitudes, values, and self-reported 
behaviours related to the environment. 

Tests and observational methods offer valuable tools for assessing a range of student competences in 
educational settings.  

For Ecological Literacy, standardized tests and quizzes are effective in measuring students’ knowledge 
of ecological concepts and facts. Tools like the Middle School Environmental Literacy Survey (MSELS) 
provide quantitative data on students' understanding of ecological principles, offering a standardized 
method to gauge ecological literacy levels.  

In assessing Systems Thinking, instruments consisting of binary questions and scored scales are 
employed. These tools measure students’ proficiency in recognizing and understanding complex global 
systems and the consequences of actions within these systems, providing a structured approach to 
evaluate systems thinking skills.  

 

7.3.2 Qualitative tests 

For evaluating Empathy and Cultural Sensitivity, observation checklists used by teachers during group 
activities become instrumental. These checklists allow for real-time assessment of empathetic 
interactions and cultural sensitivity, offering qualitative insights into how students understand and 
appreciate diverse perspectives and cultures.  

Finally, Personal Responsibility is assessed through Behavioural Observation. Teachers observe and 
record behaviours indicative of personal responsibility, such as punctuality, timely assignment 
completion, and adherence to classroom norms. This observational method provides direct evidence 
of students’ accountability and responsibility in an educational context.  

Overall, these testing and observational methods offer diverse and effective ways to assess key 
competences such as ecological literacy, systems thinking, empathy, cultural sensitivity, and personal 
responsibility. By combining quantitative and qualitative approaches, educators can gain a 
comprehensive understanding of students' competences, crucial for their development and 
preparation for future challenges. 
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7.4 Peer assessments 

Peer assessments, which take the form of questionnaires and feedback sessions, are designed to 
evaluate various competences. However, their practicality in everyday school life is questionable. 
Effective feedback, a crucial component of peer assessment, is a skill that requires learning and 
development. Using peer assessments for complex concepts such as competences without adequate 
preparation may lead to ineffective or even detrimental outcomes. Inexperienced feedback could fail 
to facilitate meaningful learning for both the assessor and the assessed. Therefore, caution is 
recommended when employing peer assessment methods for competence evaluation. Approaches 
without proper training and preparation may impede the intended developmental process rather than 
support it. 

 

7.5 Rubrics for Sustainability Citizenship Partial Abilities 

The ASSESS method (https://assess.nuclio.org/an-innovative-assessment-framework) provides an easy 
to use tool that calls for a mindset that promotes diversity and equity in the classroom, competences 
that are also integral part citizenship and sustainability. It is based on rubrics that describe the 
achievements that are expected for the students, which are divided into indicators, each having 
descriptors of achievement valued from 1 to 5.  

Figure 12. Example of rubric of competence development. 

Focusing on formative assessment, teachers can perform regular assessments of each student, 
registering their progress, considering the chosen indicators and the associated descriptors. Rather 
than delivering students just a score that represents their achievements, assessment in this framework 
provides a compilation of their achievements in the format of progression graphics and qualitative 
information by the teachers. It offers them a much more comprehensive and meaningful result of their 
efforts, which will represent their progress in a fair and more complete way. The competences 
integrated in the app and available to the SYNAPSES teachers are listed here along with a short 
description. These skills and descriptions were developed during the ASSESS project and were retrieved 
and adapted from Sanchez and Ruiz (2008). 

 

• Critical Thinking: “The habit of questioning things and analysing information before making a 

judgment. It concerns itself with the foundations on which ideas, actions and judgements are 

based.” 

https://assess.nuclio.org/an-innovative-assessment-framework
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• Creativity: “Searching to find and form new and valuable ideas/solutions that make sense in 

different areas of life.” 

• Interpersonal Communication: “Interacting positively with others through empathetic listening 

and through respectful, clear and assertive expression of what one thinks and/or feels, by verbal 

and non-verbal means.” 

•  Collaboration – Teamwork: “Actively joining and participating in the attainment of shared goals 

with other people, departments and/or organisations.” 

• Problem Solving: “Identifying, analysing, and defining the significant elements constituting a 

problem in order to solve it effectively and with good criteria.” 

• Diversity and Interculturality: “Understanding and accepting age, cognitive, sex/gender, social 

and cultural/religious (and all forms of) diversity as something that is personally and collectively 

enriching, coexisting with other people without incurring in discrimination.” 

• Oral communication: “Expressing clearly and opportunely one’s ideas, knowledge and feelings in 

speech, adapting to the audience and situation to ensure good comprehension and attention.” 

• Writing skills: “Relating effectively to others through clear written expression of what one thinks 

and/or feels, using graphic support as necessary.” 

• Learning Orientation: “Being committed to personal growth and learning. Actively seeking to learn 

and engaging in learning activities and proposals, assuming learning goals as own.” 

• Ethical Sense: “Being positively inclined toward the moral good of oneself and of others (that is, 

toward everything that is good or tends toward the wholesomeness or realisation of the 

individual) and perseverance in that moral goodness.” 

• Project Management: Effectively planning, directing, evaluating, and monitoring a complex 

project, developing an idea until it is materialised in a service or product. 

The complete rubrics can be found here: https://assess.nuclio.org/assessment-toolkit 

 

7.6 Tools for assessing Environmental Attitudes 

The New Ecological Paradigm (NEP) Scale, utilized to assess environmental attitudes, beliefs, and 
orientations, encompasses the complexity of human-environment interactions and ecocentric 
perspectives. Its effectiveness in measuring environmental concern and its association with ecologically 
conscious consumer behaviour (ECCR) has been supported, yet its comprehensiveness and 
dimensionality remain subjects of debate (Roberts & Bacon, 1997; Stern et al., 1995). The scale 
evaluates generalized beliefs regarding human-environment interactions, influenced by societal 
structures and values, and gauges pro-environmental orientation through a spectrum of ecological 
worldviews, incorporating both pro- and anti-NEP statements (Dunlap et al., 2000). It is more accurately 
depicted as comprising correlated scales that cover five distinct facets, rather than a monolithic score 
indicating environmental concern (Amburgey & Thoman, 2012). 

In the study of Manoli et al. (2019) the Two Major Environmental Values (2-MEV) model is compared 
to the New Ecological Paradigm (NEP) scale, highlighting how 2-MEV allows for a more nuanced 
understanding of environmental perceptions by treating preservation and utilization as separate 
dimensions. This framework supports the development of a Green Learning Ecology by enabling a more 
complex view of individuals' environmental values, potentially enhancing environmental education 
through a more tailored approach that acknowledges diverse perspectives on preservation and 

https://assess.nuclio.org/assessment-toolkit
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utilization of natural resources. It suggests that integrating these insights into educational programs 
could foster deeper environmental engagement and SC. 
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8 Conclusions and Future Steps 
The SYNAPSES Training Framework is a detailed reference document for the project. More specifically 
it includes an extended Literature Review on the sustainability competences, defines the Key Features 
of the Sustainability Citizenship and explains why it is so important to teach for Sustainability 
Citizenship. It describes the current Drivers of Change that could act as enablers for the introduction 
of sustainability citizenship into the formal curricula. Furthermore, it defines the context of 
implementation for the development of the Sustainability Citizenship competence, the Green Learning 
Ecologies, an integrated learning ecosystem that helps every individual to follow his/her own learning 
path. Based on these, the document describes the key Characteristics of the Training Programmes and 
the Training Materials required for teaching for Sustainability Citizenship and presents a series of 
Assessment Strategies, that teachers could use to monitor the impact of their interventions. 
 
The selection criteria presented in Chapter 6 will form the basis for the selection of the Training Course 
and Materials in WP2. Chapter 5 and Chapter 6 describe the context of implementation that will inform 
the mechanism for supporting the communities of practice in WP3. They will also guide the 
implementation work in the pilot sites in WP4. Teachers involved in the pilots will have the chance to 
assess the impact of their interventions using the methods and the tools proposed in Chapter 7. 
 
Overall, the SYNAPSES Training Framework proposes standard-based approach across programmes 
and experiences. The project team aims to identify areas where schools and out-of-school 
organisations could develop sustainable partnerships. One key area is the assessment of the learning 
outcomes, related to SC. Although out-of-school science organisations are used to adopt innovative 
approaches in the field of assessment of the learning outcomes, it would be interesting (and promising) 
to look to more traditional approaches – that provide standardized approaches and instruments. If 
multiple programmes address the same outcome, then a single instrument could measure that 
outcome across programmes; we could develop shared measures for common outcomes. Yet, for 
decades, many in the informal learning community largely resisted pressures to standardize their 
instruments, arguing that to do so would undermine ecological validity and imperil the field. There has 
always been a legitimate fear that shared measures will strip away all that is good about informal 
learning—that informal learning programmers will begin to design narrow experiences that “teach to 
the test”. The project’s work is expected to contribute to this standardization process by developing a 
framework to assess SC development in ESD. Another key area is the open-schooling movement that 
asks schools to set-up collaborative projects to deal with global or local environmental challenges. 
Overall the consortium will study the developments in out of-school ESD and in formal education to 
identify cases that offer opportunities to bridge the gap between the two worlds by developing an 
appropriate catalysing process: A connected science learning ecosystem, the Green Learning Ecologies, 
where youth may encounter a wide range of learning experiences and be supported by adults and 
peers in ways that could lead to future opportunities.  
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10 Annex I: Best Practices Template and Teachers 
Competences 

Title of the Best Practice:.  

 

Summary: A short insight to the Best Practice describing the context and content.  

 

Aims and Learning Outcomes: What is the aim and the expected learning outcomes of the Best 
Practice? Highlight the specific SC partial abilities that could be affected by its implementation. 

 

Description of the main activities: The main activities included in this Best Practice.  

 

End user: The end user is the one who implements the Best Practices  

 

Involved actors: The involved actors, (e.g. students, teachers, researchers, curriculum developers, the 
public).  

 

Context of Implementation – Green Learning Ecology: Where this Best Practice can be used. (e.g. 
school, at home, museum, internet, specific places). Describe the overall context of implementation.  

 

Connection with the curriculum: The links of the proposed Best Practice with certain areas of the 
school curriculum or other formal education curriculum.  

 

Languages available: In which languages the Best Practice and its material are available.  

 

Where to find the application or Best Practice: Indicate where the resource can be found.  

 

Evaluation parameters: How this Best Practice has been evaluated for its efficiency in promoting SC.  

 

Duration: The average duration of the Best Practice.  

 

Additional information or resources: Links to additional supporting materials.  

 

Content: A narrative description of the Best Practice.  

 

Important principles to follow when doing Best Practices: Explanation on how each Best Practice is in 
accordance with the required principles (Chapter 6, Section 6.6, pages 58-59).  

 

Required teachers’ competences: Which (from the list in the next page) competences a teacher needs 
to know / have to use the material or application of the Best Practice. In combination with the 9 
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principles previously outlined (Chapter 6, Section 6.6, pages 58-59), these details not only define the 
general characteristics a teaching Best Practice, but they break it down to specifics. 

Teachers’ Competences 
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